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ABSTRACT 

This document reports on a workshop conducted to 
bring together vocational, technical, and adult education colleges 
and the University of Wlsconsln-Stout staff members who are working 
with computer- Integrated manufacturing (CIM) . Participants discussed 
current program content, identified areas that need further 
development, and determined how these programs can be articulated. 
They also worked on articulation with high schools In the area. 
Following a brief summary of the workshop, the document contains 
outlines, agendas, handouts, participant lists, a CIM strategic plan, 
slide script about CIM at John Deere, summaries of CIM project 
development at seven Wisconsin technical colleges and the University 
of Wlsconsln-Stout, a paper titled **Artlculatlon: The Key to 
Educational Transition for Students** (J. Timothy Mero), handouts from 
a presentation on the future of CIM, and workshop evaluation results. 
(KC) 
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Introduction 

Wisconsin companies ait increasingly competing in a world market place. They are 
competing for customen who want quality products and services diat are designed to meet 
their speciiFic needs and sold at competidve prices. In this consumer driven, international 
marketplace, it is important that aconpany be able to respond quickly to consumer needs 
and produce a high quality product As a result, many of our productkm, maikedng, and 
management systems are outdated. For example, it is no longer practical to have a two to 
three year lead time in die devek>pment of a new product when a competitor can devek)p a 
new model in less tium a year. 

These conditions are motivating Wisconsin companies to automate more production 
processes and develop computer controlled manufacturing systems. Ooniputer Integrated 
Manufacturing (CEM) is a system tiuu integrates die data basiBS for die marketing, design, 
production, and operations portions of the company to develop a more efficient and 
responsive produc ion system. The Wisconsin VtAE system has recognized die 
importance of CIM. Several VTAE districts are devetoping nroraams and facilities ^^s- j. 
on CIM CVTAE contacts widi diese districts duough die VTAE Professional 
Development Coortfinator Project has revealed an interest in a meeting where die districts 
could Snare dieir programs and discuss die differences. These districts would also like to 
have additionid input on CIM trends and odier new manufacturing technioues. In addition, 
some hig^ schools are initiating programs in die CIM area. They are purchasing equipment 
and developing curriculum materials. There is a need to articulate high school programs 
widi the secondary technical college programs. Moreover, diere is auo a need and 
oppormnity to amculate die two year postseoondary programs widi four year university 
programs. 



Purpose 

The purpose of diis project is to bring together die postsecondary VTAE technical colleges 
and UW-Stout staff members who are working widi CIM to discuss current program 
content, ulentify areas that need further develrament, and determine how diese programs 
can be articulated. In addition, diis project will involve a sample of high schools dutt are 
working on die CIM related programs in order to identify areas of articulation between die 
high school and postseconduy programs. 



Objectives 

This project addressed die following objectives: 

1 . Identify die latest trends in computer integrated manufacturing (CIM) technology. 

2 . Identify die common components of die CIM programs being offered in die Wisconsin 
VTAE System. 

3 . Specify articulation linkages between two year technical college CIM programs and 
four year university programs. 
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4 . Deteimine logical components for high school technology education programs related to 
CIM. 

5 . Identify articulation linkages between secondary and postsecondaiy GM programs and 
business and industry. 

6. Describe areas in which further curriculum development is needed. 



Participants 

Participants for the workshop came from three groups. The first group consisted of eight 
VTAEs who had either a CIM program course center or cell. A contact person in these 
eight schools was identified by Jean Bums, lYide and Industry Consultant, Wisconsin 
State Board of Vocational, Technkal and Adult Education (see correspondence from Jean 
Bums in Attachment Q. These di^t schools were invited to attend and provide 
infonmtion about their CIM program course center or cell. This group was asked to also 
prepare a 15 minute video tape of tiieir CIM set-up asoart of their 25 minute presentation 
allotmentv Each of tfiese schools were also provided $250 stipend to make the video tape. 
A letter (see Attachment B for example of correspondence) was sent directly to the 
ulentified person with copies sent to the assistant director of instructional service. 

A second group of participants consisted of die remaining eight school districts. Each was 
asked to send two persons to die workshop. A letter was sent to each assistant director 
who was asked to forward it to the appropriate person(s). 

The tiiird group of participants consisted to high school teachen. Because die woikshop 
was also conconed witii articulation between VTAE districts and high school, a high 
school was invited for each VTAE district which had a CIM program. Nannes of high 
school instructors were solicited from Dick Kitzmaiin, Technolog/ Education Consultant, 
DPI. Otiier high schools involved in the High Technology Training Project were also 
invited. 

Letters and follow-up phone calls were made to each VTAE District The final list of 
participants may be round in Attachment A. 



The Workshop 

A two day agenda was developed and followed (see Attachment A). Jean Bums was 
consulted during the development of the agenda to ensure consistency witii State Board 
goals. The overview by industry and die sharing of existing VTAE programs witii tiie 
future of CIM rounded out die first day. The topics for die second day highlighted issues 
feit to be important for all participants. 

Don Manor, Executive Consultant, John Deere Tech Services stalled off die conference by 
presenting "CIM- An Industrial Application." The presentation highlighted a brief history, 
die need ror die John Deere company to change, how die company changed, die kinds of 
new operations brought in, how diey were developed and managed, and die status of die 
company at die present time. A slide series (see Attachment D for slide script) showed die 
latest ClM. equipment and emphasized die importance of planning. A question and answer 



period followed. A 4.69 mean score out of a possible 5 indicates that participants felt the 
presentation was excellent 

Each ot the Technical Colleges present then showed their video tape and explained their 
CSMprognun course center or cell Some provided handouts (see AttachnoentE) and 
indicated parddptnts could inake copies or the video. Many questions resulted from these . 
presentations. Since most did not know the extent of what u happening at other colleges 
this session was felt to be very useful. A pooled mean score of 4.2 shows Jiat participants 
felt these presentations were between above average to excellent 

Don Manor was also asked to share any comments from an industrial perspective as to the 
present technical college CIM programs. 

Fnnk Zenobia, of Fhuik Zenobia and Associates, made a one hour and forty five minutes 
presentation on QM Concepts and die Future of CIM. See Attachment F for handouts. 
While die hish school teachers found die presentation very technical die technical college 
participants found die presentation very stimulating. An evaluation score of 4.6 indicates 
that participants in general felt die presentation was on tilie excellent side. 

On die morning of day two of die workshop, participants were divided into five groups, 
(see Attachment G for all group assignments and discussion questions) dute technical 
college groups and two high school groups. They were also mixed up between groups 
since some technical colleses and high schools sent more dian one person. The task of die 
small group was to determine die CIM components needed, CIM competencies of future 
workers aiid to identify Articulation Linkages (existing and needed). After a lively 
discussion, each group reported dieir findings to die conference. The groups, participants, 
and the comments they presented are listed below. 



Small Group #1 
Morning Worksheet Results 



Group Participants: Marv Franson, Virgil Noordyk, Gene Koshak, Terry Tower, 

Lmy Haller, David Stinnett, Ken Mills 

Group Leader: MarvFhmson 



1. CIM Components 

• Human Resources-Most Important 

• (JuaUty-TAI 

• TeamBuikling 

• Committed Employees 

• F.T. Students in All Programs Need 

• Individual Program Skills 

• CIM in and of Itself Needs Not to Have Hardware-Minor Importance 



2. CIM Comretencies 

Entry Compitiitdis 

• Math/Communications 

• Individual Pirogram Competencies 

Exit CompitiHciis 

• Program Specific Skills 

• How Human Factors Integrate into the Organization 

• Humk:: Facton-Team Woric 



3 . IVhat Articulation Linkages are Needed 

A. With Other Schools/Districts 

• Colleges need to work together to select vendors, identify pitfalls, service, 
software, haidware, training 

• Cooperative ventures; three systems-actual, cost, training 

• State CIM Steering Committee 

• State Board Leadership - Void with J.B. Departure 

• We need to help high school teachers recniit students to their programs-stress 
implications of mam, science engineering, orientation to careers 

B. Business and Industry 

• Companies we work with lead credibility to our programs 

• Business and industry reps help recruitment 

• Help improve image of colleges 



Small Group #2 
Morning Worksheet Results 



Group Participants: Merlin Oentz, Jon Stevenson, Jim Tucker, Ed Falck, Chuck 

Oestreich, Walt Peters, Maik Duikee 

Group Leader: Merlin Gentz 



1. CIM Components 

Definition : Any factor related to breaking down baniers in communication in an 
organization. 

• Team Building 

• Group Dynamics 

• Ego Busting 

• Understanding the Communication Cycle 

• Organizational Stracture 

• Broking Down Interdivisional Barrien 

• Need for Understanding of the Total Business Operation 

Defini tion : Factors Related to Improving What is Presently Being Done. 

• Understanding of the Purpose of the Organization 

• Evaluation of Where You Are 

• Planning 

• Goal Setting \ \ 

• Process Improvement 

• Specific Job Training 

• Set Up Reduction 

• J.I.T. 

• Hardware/Software 



2. CIM Competencies 

• Problem Solving 

• Critical Thinking 

• FTK^ticalView 

• Leadership/FoUowship Qualities 

• Communu»tion Skills 

• Knowledge of Where to Start 

• Evolutional^ Vision 

• Understanding tiie "Big" Picture 



3. What Articulation Linkages arc Needed 

A. With Other Schools/Districts 
• Real Cooperation 

B. Business and Industry 

5 
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Small Group #3 
Morning Worksheet Results 



Group Participants: Ed Falck, Kevin Lipsky, Robert Housner, John Ross, Steven 

Skowionski. Al Hiles, BiU Bulloch 

Group Leader:^ EdFatok 



1. CIM Components 
Computers 

• Professional Growth Technology Outstripping Knowledge Base 

• Professional Growth Software Not Keeping up With the Need 

Technology 

• Common Data Base 

• EDI 

• Commonality of Equipment to Fit Within Matrix 
Integration 

• Planning, Protocol and Handshaking, Hunuui Factors 

• Conoununicadons Between People 

• Protocol, Handshaking, Common Topology 

• Islands of Automation - Linkage 

• Drives Plan, Drives Equipment to Match Human Factors 

Manufacturing 

• Process Raw Materials, Products, Services 

• Look at it as a Business 

• Methodologies From Beginning to End 

• Environmental Concerns, Waste 

• Manage Technological Change 

Human 

• PoUdcs 

• Business Strategy-Business Plan 

• Infonnation Stntegy-Manage Data 

• Manufacturing Strategy-How to Reduce Waste, How to Manufacture Efficiently 



2. CIM Competencies 

• What are the root causes of problems? 

• Architecture of what it takes to run vour business? Chart it! 

• Understand Process - Lift root and look down on your organization as people! 

• There are role models out there - Look for them! 

• Job Satisfaction 

• Team Involvement, etc. 

• Netwoildng 

• State has to be a leader and facilitator 
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Small Group #4 
Morning Worksheet Results 



Group Participants: Fred Skebba, David North, Gordon Haag, Marcel Mildbrandt, 

Al Miller, Dennis Leonard 

Group Leader: Fred Skebba 



1. CIM Components 

• State Problem - Choose Product 

• Planning Functions 

• Design (CAD) 

• Manufacturing Processes 

• Hardware 

• Team Work 

• Integrate Disciplines 



2. CIM. Competencies 

• Working To«eth^ 

• Developing Pride and Appreciation for Quality 

• Know Concepts of Runnmg an Enterprise 

• Computa Literacy 

• Know CIM Components 

• Bask: Skills: 
. Math 

• Communications, etc. 
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Small Group #5 
Morning Worksheet Results 



Group Participants: Gary Leonard, Mike W. Bird, Steve Prahl, Dave Peterson, Al 

Pitts, Robert Zuleger, Ray Price 

Group Leader: Gary Leonard 

1 . CIM Components 

• Basic Skills 

• Applications 

• CIM Awareness 

• Hardware 

• Software 

• Mergering Technologies 

• Recommended Core Courses 

• Team Teaching 

2. CIM Competencies-Knowledge of: 

• Business Management 

• Material Processes 

• Marketing & Distribution 

• Engineermg St Research 

• Manufacturing Production 

• Accessing Information 

3 . What Articuhitlon Linkages are Needed: 

A. What Other Schools/Districts 

• Shared Resources 

• Shared Equipment 

• Shared Staff 

• Team Teaching 

• 2 + 2 

• Articulated Competencies 

• Conmion Needs Assessment 

• Curriculum Development 

• Distance Learning 

• Staff Development 

• Advisoy Committee 

• Mentoring 

• Coomiunication 

B. Business and Industry 

• Shared Resources 

• Shared Equipment 

• Work Place Competencies 

• Curriculum Development 

• Internship/Job Sharing 

• Advisory Committee 

• Mentoring 

• FieW Trips 

8 
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The commonality of CIM components, competencies aixi existing ind future aniculition 
became apparent One of the groups decided to define each item which established the 
parameters for their discussion and reporting. Frank Zenobia and Bob Mever were asked 
to comnoent as each group completed their report and answered questions im 
the pardcipants. A mean score of 4.28 shows duu die parddpantt felt diis session was 
between above average to excellent 

The aftemoon session dealt widi CIM mission^position stotement, curriculum needs and die 
future direction of CIM. The pardcipants were redivkled into five groups mixing die VTAE 
and high school. Each group spent one and one half hour in discussion and then reported 
to die conference. Their summary comments by group follows. 
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Small Group #1 
Afternoon Worksheet Results 



Group Participants: Dennis Leonaid, Gene Koshtk, Fred Slcebba, Mark Duikee, 

John Ross, Bob Zuleger, Jon Stevenson 

Group Leader: John Ross 



1. CIM Miaiion/Position SUtement 
Secondary 

• Team woik-cross boundaries 

• Coneems-lattitudeAelease time 

• Awareness 

• Learning about enteiprise 

• Junior achievement 

• AiticulatkMi with postsecondaiy 

• IMBSsional growth activities for faculty 

• Networidng 

• Promote dhange 

• Remove bsrriers betweenprogram areas 

• Educate the public about uIM concepts 

• Encounae involvement of multiple advisory committees 

• Networiang-intenudly/Bxtemally 

• Deliver to business industry 

• Articulate CIM to secondary environment 

• Help organizations integrate activities 

• Involve professkmd organizatk)ns to support CIM efforts 

• Actively pursue induMy 

• Support tor CIM educational efforts 

• Promote image change 

2. Curriculum Needs 

• Good vkleo on die concepts of CIM 

• Networking 

• CADCAKVCNC 

• PC technology 

• Innmass concepts 

• Curriculum time 

• bitegration of all concepts 

• How to set up teaching of CIM concepts 

• Access to common datt base of curriculum 

• Develop network of reiources/people 

• Interfacuig equipment 

3 . Future Direction of CIM for Wisconsin 

• Network between all involved 

• Integrate our strengtiis 
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Small Group #2 
Afternoon Workfhect Results 



Group Participants: Al Pitts. Terrv Tower. Jim Tucker, Robert Housner. David 

North, Gary Leommi. Ray Price 

Group Leader: Al Pitts 



1 . CIM Mission/Position Statement 

Educate students in die concepts of die integration of computer and human resources 
for all elements of business and industry. 



2. Curriculum Needs 

The QM enterprise addresses die exchange of data within an organization. As 
educators we propose to use CIM to improve our delivery of education and training. 

We also propose diat all students graduating from Wisconsin schools have a 
fundamental understanding of CIM and can apply CIM concepts in die world of woric. 



3 . Future Direction of CIM for Wisconsin 
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Small Group #3 
Afternoon Worksheet Results 



Group Participants: Ken Mills, Larry Haller, Ed Falck, Steven Skowronski, Gordon 

Haag. Mike W. Bird 

Group Leader: Ken Mills 



1. CIM Mission/Position Statement 

• Include a statewide leadership initiation. 

• Process of involvement 

• Structure to movide the linkage between the schools Gnclude communication). 

• Need for industrial support 

• Level of commitment 

• Vertical aiticulatkm 

• Emphasis on human elements 

• Cmriculum structure 



2. Curriculum Needs 

• Process/system for klentifying and sharing curriculum need 

• DoUan with a resource plan. 

• Ongoing staff development with a requirement for technical college staff to train 
secondaiY staff. 

• Technical college staff should make themselves available to secondary board and 
administradon to present information on CIM. 



3 . Future Direction of CIM for Wisconsin. 

• Complete mission statement 

• Steeruig committee (report to state VTAE/DPI) 

• Define CIM and set plan for the future 

• Industrial group - statewkle should be advisor to suite technical steering committee. 

• Involved school/college needs to make oommitmenL 

• High school technical preparation curricula to help guide students to tech colleges. 

• CIM can be taught at secondary school on snudl project team • costly equipment is 
not needed. 

• Help technical colleges develop CIM. 

• CIM will change in the future - need to plan for ongoing change. 

• Technical colleges and universities need to be tied mto serving industry. 
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Small Group #4 
Afternoon Worksheet Results 



Group Participants: Meriin Gentz, David Stinnett, Chuck Oestreich* Al Hines, 

Maicel Mildbnuidtt Steve Pnhl 

Group Leaden. Merlin Oentz 



1 . CIM Mission/Position Statement 
High School 

• Awareness to CIM strategies. The concept must be presented to students. Point 
the big picture. 

Technical College 

• Integrate the CIM strategies across the business and technical curriculums. 

• Graduates are the change agents in business and industry. 

• Prepare the technicians who install and service. 

College 

" Graduates provide the leaders to implement CIM. Understand the theory and 
process. 



2. Curriculum Needs 

• Common objectives and goals need to be established. Define terms. 

• Instructon nm to have opix>rtunity to nneet and identify conipetendes^ 
determine when they should be add res sed or taught 

• Dual credt and tnmner credit anangenients and agreements need to be est^ 
2-¥2+2 arrangements shoukl be developed, implemented and evaluated. 



3 . Future Direction of CIM for Wisconsin 

• Develop additkmal experiences for managers and faculty memben to jointly meet to 
develop a tute plan which stretches across secondary and postsecondary education. 

• Establish a state task force to develop the state plan for education in CIM. 

• Professional development opportunities must be provided for managers and faculty 
alike. 

• Look for alternative sources of funding. 

• Sharing - at a much higher level. (Equipment, facilities, staff, etc.) 
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Small Group #5 
Afternoon Worksheet Results 



Group Purticipants: Virsil Noordyk. Walt Peters. Kevin Upsky. Bill Bulloch. Al 

Miller. Dave Peterson 

Group Leader: Virgil Noordyk 



1. CIM Mission/Position Statement 
Secondary Mission 

To devebp widiin the student an awareness of the computer integnued enterprise to 
assist them in making decisions conceming career choice. 

Technical College 

To develop within the student an undentanding of how their occupational roecialty 
impacts the computer integrated enterprise. To transfer computer mtegrated 
manufacturing technology to business and industry. 

2. Curriculum Needs 

• Technology Education 

• Relate Transportation 

- Conomunication to CIE 

Construction 
• Manufacturing 

• Coainaon curriculum data base 

• Staff upgrading 

3 . Future Direction of CIM for Wisconsin 

Total implementation of CIM is essential if Wisconsin's business and industry is to 
remain competitive in the global market 

The afternoon session concluded witii Jim Umess addressing die conference and 
discussing the need to deal witii Computer Integrated Manufacturing across die state. 
Many questions were asked about a follow-up to tiiis conference. Jun concluded by stating 
Umt this conference was a good start to address die CIM needs across the state. Future 
direction might be through a task force or advisory committee. 

Each participant was awarded a Certificate of Completion and asked to complete an 
evaluation form (see Attachment H). 



Credit was applied for at UW-Stout and arranged througli the Industrial Marketing 
Department Participants could sign up for credit by jMying die sesregated fee of $10.40 
for sraduate and $ll28 for undergraduate. Twenty-sbc of the participants opted for 
graduate or underg^uate credit. 
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Evaluation Results: 



Each participant was asked to complete an evaluation fonn (see Attachment H) before 
leaving the conference. Session results have been discussed in the secdon above and show 
a high mean school indicating participantf. were veiy pleased. Paiticipants were also asked 
to indicate what they liked about the workshop Slid what they would like to ini^^ Iheir 
comnients are listed bdow: 



6. What did you like best about the workshop? 

• The opportunity for administretors and instructors from DPI, VTAE and the 
University to discuss CINL 
Depdi of discussion. 

Sharing of information and insight into odier districts and schools. 
Discussion level. 
Good exchange widi secondary. 
Too much to mention. 
Comnxm interest and direction of programs. 
The fact tiiat secondaiy schools were included. 
Sharing, networking. 

The ability to interact widi technical school instructors. 
Bob Meyer and Frank Zenobia 

Open communication, good exchange of information, excellent spirit among 
piurticipants, good management and planning. Kudo's to Howard Lee, Tim Mero, 
Orville Nelson. 
Small groups. 

Quality of presentations, networking with other schools. 
Getting together. 

The c^xiination of a statewide initiative was the highlight-we now will be able to 
move ahead. 

I believe something significant will be a result of the conference. Good job! 
Sharing. 

Seeing what is happening in other districts and in die industry today. The small 
noup discussions were uso greatl 
uroup interaction, small group discussions. 
Helping die VTAE to get together and give direction to CINi 
Intoaction and sharing of experiences, etc., by all members of die conference. 
Bringing in resources Tike Don Manor and Frank Zenobia. 
All three levels meet (Medier. 

Everyone on all levels had input Ilikeddiis. Also we had direction and I feel 
some committees will be developed and some progress will be made for all tech. 
ed. proarams in CIM. 

Just to nave die opportunity to be involved was most worthwhile. Good start on 
communications. 

Technical college presentations gave a good picture of CIM. Small groups with 
secondary and postsecondary were very good. 

This was a very wordiwhile workshop! Good organization and excellent food and 
accommodations. 
Very good workshop. Thanks! 
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7 . What could be improved? 

• 0>ntinue the effort 

• AiticiUation and sharing of infonnadon between secondafy schools and tech 
schools. 

• Gmdnoe diis service. 

• What needs to be done to successfullv integrate this. 

• Better pictures on the Stout presentation. 

• Day wu too long. 

• oettertoom. 

• Include business leaders in fiituxtnieetings to get dieir guidance/approval on what 
we are doing. 

• Need follow-up to implement recommendadons. 

• I think a "study group" meeting, at die "buck," (infomud get-togeUier), could do 
more to htak d^ die barriers and create friendships, Uian some meetings could. 
I would suggest it be done at die end of die first day. 

• Probably die best individual objective conference attended - infomution - education 
and direction. 

• Continue die good work. I am pleased I was here and feel it was very wordiwhile. 

• It was aU very good. 

• If possible, more time for presenters, such as Frank and Don. 

• Some of die reports could be a little shorter, especially die first day, because of die 
long drive. 

• Communications to share, "do not redevelop the wheel." Involve other schools, 
DPI. Expand DPI/VTAE articulation projects. 

• It was embarrassing to see the UW-Stout person have poor transparencies and 
slides in backwards! 



Conclusions: 

1 . Evaluation results and feedback from participants indicate diat diis was an above 
average to excellent conference. 

2. Participants felt dut die District sharing of dieir programs was important and useful. 

3 . It was apparent by die presentations diat each district tends to emphasize certain aroects 
of CD4. They also recognize the commonality as evidenced by their summaries or die 
groups discussions. 

4. A follow-up meeting in die future was suggested by a number of participants to see 
how Districts have progressed. 

5 . A definite need expressed was to develop a task force or advisory conunittee to suggest 
future direction of CIM across the Sute. 

6. Theinteractionofpostsecondary and secondary teachers was positive. Articulation 
efforts continue to be a major dinist of die State, and die process used in diis workshop 
facilitated cooperation. 

7 . The networking among technical colleges was felt to be extremely useful. AU districts 
felt diey couklTeam from each other and diey now have a contact to share information 
with. 

16 
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CIM Conference 
June 6, 1990 

AGENDA 



Day 1 

Ballroom AB 

University of Wisconsin-Stout 
Student Center 

Registration and Coffee 8:15 - 8:45 

Welcome and Workshop Objectives - Orville Nelson 8:45 - 9:00 

Presenter: CIM-An Industrial Application 9:00 - 10:00 
Don Manor, John Deere 

Break and Discussion 10:00 - 10:15 

Technical College Presentations 

Chippewa Valley Technical College 10:15 - 10:50 

Fox Valley Technical College 10:50 - 11:25 

Gateway Technical College 11:25 - 12:00 

Lunch (Ballroom C) - Continue Discussion 12:00 - 1:00 

Technical College Presentations (con't.) 

Lakeshore Technical College 1:00 - 1:35 

Milwaukee Area Technical College 1:35 - 2:10 

Northcentral Technical College 2:10 - 2:45 

Break and Discussion 2:45 - 3:00 

Western Wisconsin Technical College 3:00 - 3:35 

CIM at UW-Stout - Bob Meyer 3:35 - 4:10 

General Discussion/Questions 4:10 - 5:00 

Informal Discussion (Ballroom C) 5:00-5:45 

Dinner (Heritage Room) 5:45 - 6:45 

Speaker (Ballroom A): Future of CIM 6:45 - 7:45 

Frank Zenobia 
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CIN Conference 
June 1, 1990 

AGENDA 



Day 2 

Ballroom AB 

University of Wisconsin-Stout 
student Center 

Orientation to the Objectives 
for the day - Orville Nelson 

Small Group Discussions (Groups comprised 
of a cross-section of participants.) 

* CIM Components 

* CIM Competencies 

* Articulation Linkages 

* Break at 10 : 00 

Small Group Reports (10 min. each) 

Lunch and Discussion (Ballroom C) 

Small Group Discussions 
(Groups formed by Education Level - 
secondary and technical colleges 

* CIM mission/position statement 
for: 

- High School Programs 

- Technical College Programs 

- College Programs 

* Curriculum development work 
needed 

* Future Direction 

Break and Discussion 
Small Group Presentations 
Wrap-up - James Urness 
Evaluation 
Adjourn 
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CIM 



MikeW.Biid 

LftCh^se Area School District 
Centnd High School 
1801 Losey Blvd. South 
UCrosse,WI S4601 

Bill Bulloch 

Program Mgr. - M^. Technology 
Waukesha County Technical College 
800 Main Street 
PewaukecWI 53072 

MaikS.Duikee 
Mechnical Dcagn Instructor 
Madison Area Technical College 
3550 Anderson Street 
Madison, WI 53704 

EdFakk 

Dean, Trade & Industry 
Lakeshore Technical College 
1290 North Avenue 
aeveland,WI 53015 

MarvFranson 

Trade and Industry Supervisor 
Chippewa Valley Technical College 
620 west Claireniont Avemue 
EauClaiie,WI 54701-1098 

Merlin Gentz, Vice President 
Academic Affaiis 
Fox Valley Technical College 
1825 North Bluemound Drive 
Appleton,WI 54913-2277 

Gordon Haag 

Lakeland Union High School 
8669 Oki Highway 70 West 
Minocqua,WI 54548 

Larry Haller 
Electronics Technician 
Lakeshore Technical College 
1290 North Avenue 
Cleveland, WI 53015 

AlHiles 
Machine Tool 

Northeast Technical College 
2740 West Mason Street 
P.O. Box 19042 
Green Bay, WI 54307-9042 



ice Participant List 
6-7, 1990 

Robert Housner 
Machine Shop 

Blackhawk Technical College 
6004 Prairie Road 
PO Box 5009 

Jane$viUe,WI 53547-5009 

Gene Koshak 
Mechnanical Design 
Ndfthoentral Technkal College 
1000 Campus Drive 
Wausau,WI 54401 

Dennis Leonard, Instructor 
Wausau East High School 
708 Fulton Street 
Wausau, 54401 

Gary Leonard, LVEC 
Wausau East High School 
708 Fulton Street 
Wausau, WI 54401 

Kevin Upsky 

Packaging Machinery 

Wisconsin Indianhead Technical College 

1019 South Knowles 

New Richmond, WI 54017 

Marcel Miklbrandt 
Oshkosh North High 
llOOW. Smith Avenue 
Oshkosh, WI 54901 

Al Miller 

Washington Park High School 
1901 12th Street 
Racine, WI 53403 

Kenneth Mills, Wict President 
Academic Affain 
Northoentral Technical College 
1000 Campus Drive 
Wausau, WI 54401 

Virgil Noordyk 
Dean, Technical Education 
F6x Valley Technical College 
1825 North Bluemound Drive 
PO Box 2277 

Appleton,WI 54913-2277 



CIM Conference Participant List 
June 6-7, 1990 



David North, Instructor 
Baldwin-Woodville Area School District 
1000- 13th Avenue 
Baldwin, WI 54002 

Chuck Oestreich 
Machine Tool 

Mid-State Technical College 
500 - 32nd Street North 
Wisconsin Rapids, WI 54494 

Walt Peters 

Trade A Industry Coordinator 
Wisconsin Indianhead Technical College 
505 Pine Ridge Drive 
HCR 69, Box lOB 
Shell Lake, WI 54871 

Dave Peterson, Instructor 
Osseo-Fairchild High School 
13th & Francis 
OssecWI 54758 

Al Pitts, Administrator 
Vocational Education 
Racine Unified School District 
2220 Northwestern Avenue 
Racine, WI 53403 

Steve Prahl, Instructor 
Lakeland Union High School 
8669 Old Highway 70 West 
Minocqua,WI 54548 

Ray Price 
Nortii High School 
1042 School Avenue 
Sheboygan, WI 53081 

John Ross 

Associate Dean, Business & Marketing 
Fox VaUey Technical College 
1825 North Bluemound Drive 
PO Box 2277 

Appleton,WI 54913-2277 

Fred Skebba. LVEC 
Lakeland Union High School 
8669 Okl Highway 70 West 
Minocqua,WI 54548 

Steven Skowronski, CNC 
Milwaukee Area Technical College 
700 West State Street 



Milwaukee, WI 53233 
Jon Stevenson 

Fox Valley Techmcal College 
1825 North Bluemound Drive 
PO Box 2277 

AppIeton,WI 54913-2277 

Davki Stinnett 
Electrical Technotogy 
Milwaukee Area Technical College 
700 West State Street 
Milwaukee, WI 53233 

Terry Tower 
Trade & Industry 

Gateway Technical College - Racine Campus 
1001 Soudi Main Street 
Racine, WI 53403-1582 

Jim Tucker 
Electromechanical 
Noithcentral Technical College 
1000 Campus Drive 
Wausau,WI 54401 

Charles Wright 
Grantsburg School District 
Box 9 

Grantsburg, WI 54840 

Robert 2Uileger, Instructor 
Wausau West High School 
1200 West Wausau Avenue 
Wausau, WI 54401 
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Letters 



.0.1. CIMT»ICoo«l. Mailing Label UNIVERSITY OF WISCONSIN 



STOUT 



MENOMOiMIE WISCONSIN 547S1 

April 9, 1990 

«line 1>* 
«line 2>* 
«line 3>» 
«line 4» 
«line 5>* 

Dear «salutation>* 

The Wisconsin State Board of Vocational, Technical and Adult Education and the Center tor 
Vocational, Technical and Adult Education, University of Wisconsin-Stout are conducting 
a staff development project to bring together the postsecondary VTAE technical colleges 
and the University of Wisconsin-Stout members who are working with Computer 
Integrated Manufacturing (CIM). Project participants will: 



1 . discuss program content 

2. identify areas that need further development 

3. determine how these programs can be articulated 

In addition, the project will involve a sample of high schools that are working on CIM 
related programs in order to identify areas of articulation between high schools and 
postsecondary programs. 

The specific objectives of the project are listed on the attachment along with the 
June 6-7, 1990, agenda. 

We are asking your district to participate in this workshop by: 

1 . Developing a five to seven minute video tape of your CIM cell/program. 
You will be reimbursed $250 for this video tape. 

2. Present a twenty-five minute overview of your CIM cell/program during 
the first day of the conference. This time will include the five to seven 
minute video tape. 

3. Sending one or two partk:ipants to the workshop. These people will matte 
the presentation. 

Please complete the attached registration form and send it to the address indicated on the 
form by Wednesday, May 9, 1990. A confirmation letter will be sent to registered 
participants prior to the workshop. 
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UNIVERSITY OF WISCONSIN-STOUT IS AN EQUAL OPPORTUNITY AND AFFIRMATIVE ACTION UNIVERSITY. 



Pag«2 

CIM Staff Dtvelopment 
April 9, 1990 

Lunches during th« June 6-7, 1990, worlahop and the banquet dinner meal on June 
6, will be covered by the project. A single occupancy room has been reserved for your 
College at the Best Western Holiday Manor Hotel. The project will pick up one room per 
school presenting. Send the name(s) of the participants from your district. We will 
contact the motel. Pleue do not contact the motel directly. The project will also 
reimburse each district fbr one vehicle (round trip). 

We are looking forward to your involvement in clarifying the scope and direction of CIM 
in the State of Wisconsin. 

Sincerely, 



Howard D. Lee, Co-Director Orville Nelson. Co-Director 

(715)232-1251 (715)232-1362 

Center for Vocational, Technical and Adult Education 
218 Applied Arts Bkig. 
Menomonie. Wl 54751 



dmd 



«DATA CIM-Inst Seivices Director 



UNIVERSITY OF WISCONSIN 



April 9, 1990 




MENOMONIE WISCONSIN 5 4 7 i1 



«liiie 1» 
«lii)e 2» 
«line 3» 
«Une 4i* 
«line 5» 

Dear «saluttition»: 

The Wisconsin State Board of Vocational. Technical and Adult Educadon and die Center for Vocadonal, 
Technical and Adult Education. University of Wisconsin-Stout are conducting a staff development project to 
bring together die postsecondary VTAE technical collegM and the University of Wisconsin-Stout members 
who ate working with Computer Integrated Manufacturing (CIM). Project participants will: 

1 . discuss program content 

2. identify areas diat need further development 

3. determine how diese programs can be articulated 

In addition, die projea wUl also involve a sample of high schools diat are working on CIMrelated 
piogiams in order to identify areas of articulation between high schools and postsecondary programs. 

The specific objectives of die project are listed on die attachment along widi die June 6-7, 1990. agenda. 

Your district is invited to send a participant tc> diis woricshop. Please complete die attached registration 
form and send it to die address indicated on die form by Wednesday, May 9, 1990. A confirniauon 
letter will be sent to rssistered participants prior to die workshop. 

Mileage and motel cosU for your participant will NOT by covered by the project. 
Meals and cofTec breaks will be provided through the project. 

Call die Best Western Holklay Manor Hotel (715-235-9651) direcdy for lodging anangements, noting you 
are attending die GM Woricshop. A block of rooms has been reserved. We are kicking forward lo your 
participation in die project 



Sincerely, 



Howard D. Lee. Co-Director 
(715)232-1251 



Orville Nelson, Co-Director 
(715)232-1362 



Center for Vocational. Technical and Adult Education 
218 Applied Arts Building 



Enclosures: Objectives 



Agenda 
Registration Form (C) 
Return Envek)pe 



Distiict Director 
T & I Coordinator 
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«DATA GM-High Tech MaUing Labels 



UNIVERSITY OF WISCONSIN 



April 9. 1990 




MENOMONIE WISCONSIN S47S1 



«Une 1» 
«Une2» 
«line 3» 
«Une4» 
«line 5» 

Dear«salutation»: 

Hie Wisconsin State Board of Vocational. Technical and Adult Education and the Center for Vocational. 
Technical and Adult Education. Univenity of Wisconsin-Siout are conducting a staff development project to 
bring together the poatsecondary VTAE technical alleges. University of Wisconsin-Stout staff memben. 
and high school teachen who are interested in Computer Integrated Manufacturing (CIM). Project 
participants will: 

1. discuss program content 

2. identify areas that need further development 

3. determine how theae programs can be articulated 

The q)eciflc objectives of the project are listed on the attachment along with the June 6-7. 1990. agenda. 

We are invidng your distriaio send a participant 10 this workshop. It is recommended that a technology 
education teacher be selected 10 attend. Please complete the attached registration form and send it to the 
address indicated on the form by Wednesday, May 9, 1990. A confirmation letter will be sent to 
registered participants prior to the woricshop. 

The Center for Vocadonal. Technical and Adult Education through its High Technology prqiect will cover 
the travel costtofone teacher from your school district Your participant will be reimbursed for mileage at 
$.24 per mile and meal costt while at the Conference. Meal coats en route to and fhm the Conference will 
notbecovered. The motel reservation will be m^de through our office. Please (ill out the enclosed form 
and return it to us. This information will be lued to make the motel reservation. 

Because of qiace limitfiions Mid the small group discussion sessions we will not be able to accept more 
than one person firom each Khool. We are tooking foi ward to your involvement in clarifying die scope and 
direction of CIM in the State of Wisconsin. 



Sincerely, 



Howard D. Lee. Co-Director 
(715)232-1251 



Orville Nelson. Co-Director 
(715)232-1362 



Center for Vocational. Technical and Adult Education 
218 Applied Arts Building 
MenomonicWI 54751 



Enclosures: 



Objectives 
Agenda 

Registration Form (B) 
Return Envek)pe 
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CIM Conference 



Registration Form A 

Directions: Please identify the people who will attend the 
conference below. Also, indicate who will make the presentation on 
your college's CIM program. Return by May 9. 



1 . Name 



Date 



• School Address 



City 



State 



Zip. 



• Home Address 



City 



State 



Zip 



• Phone: School i )_ 



Home L 



2. Name 



Date 



School Address 



City 



State 



Zip 



Home Address 



City 



State 



Zip. 



• Phone: School { I 



Home i I 



This information will be w^td to reserve a motel room for your 
participants and register them for the Conference. 



Please return to: Howard Lee 

Center for Vocational, Technical 

and Adult Education 
University of Wisconsin-Stout 
Menomonie, WI 54751 
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April 16, 1990 



UNIVE RSIT Y OF WISCO NSIN 

STOUT 

MENOMONIE WISCONSIN 5 4 7 5 1 



James Urness 
Bureau Director 

Wisconsin Board of Vocational, Technical 

and Adult Education 
310 Price Place 
P. 0. Box 7874 
Madison, WI 53707 

Dear Jim: 

Thank you for agreeing to provide the wrap-up for the Computer Integrated 
Manufacturing (CIM) Workshop on June 7, 1990, from 4:00 • 4:20 p.m. in 
Ballroom B and C of the Student Union of the University of Wisconsin-Stout. 
The agenda for the two day workshop is attached. You are welcome to join us 
eariier and participate in the woricshop. If you feel others at the Board are 
interested in this woricshop, have them join us. Let us know who will be 
attending so we can get an accurate meal count. 

You can call the Best Western Holiday Manor Motor Lodge, Menomonie, WI 
(715-23S-96S1 or 1-800-528-1234). to make a room reservation. Please identify 
yourself as a CIM Woricshop participant. 

A map of the University of Wisconsin-Stout is enclosed for your convenience. 
Summer school will not start until the following week, and adequate parking 
will be available. We will send you a paricing permit in May. 

Call me if ycu have any questions. 

Sincerely, 



Howard D. Lee, Co-Director 

Center for Vocational, Technical and Adult Education 
dmd 

Enclosures: Agenda 

UW-Stout Map 
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MEMORANDUM 



TO: Orvnie Nelson, Co-Director CVTAE, UW-Stout 
Howard Lee» Co-Director CVTAE, UW-Stout 

FROM: Jean Burns 

SUBJECT: CIM 

DATE: March 9, 1990 



Enclosed Is a copy cf our "CIN Strategic Plan." Mike Tokhelm and I have been 
working on this p1a'^ to accomplish several things: (1) give us some 
guidelines on what to do with regular programming, advance technical 
certificate offerings, and technical assistance, (2) give us some guidelines 
on funding request, and (3) how to meet our supervisors/coordinators/deans and 
Instructor needs In the area of CIM. Our office has spent quite a bit of 
money thus far on funding "CIM related" activities In the areas of curriculum 
development, professional development, and equipment. We would like to use 
the expertise we have developed thus far by the use of this money and also 
provide an opportunity for the other districts to develop their staff and 
curriculum In this area of CIM. 

Also enclosed Is a "draft" copy of a proposal NTC, LTC, and CVTC are putting 
together to assist Mike Tokhelm and myself In providing our supervisors/deans 
and Instructors with education on what CIM Is and how It can be applied to 
current programs, advance technical certificate offerings as well as to 
"technology transfer" activities such as technical assistance. 

Your proposed workshop will be another building stone within our plan. We 
plan to use your workshop as a kickoff to our activities. We plan to use what 
Is generated by your workshop as a jiulde and model to be a part of the NTC, 
LTC and CVTC proposal. Thank you 'n assisting In this effort. 



cc: James Urness, Director of Bureau of Program Development and Operations 
Salvatore Notaro, Section Chief, WBVTAE 
Mike Tokhelm, Business Education Consultant 
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COMPUTER INTEGRATED MANUFACTURING/COMPUTER INTEGRATED BUSINESS 

STRATEGIC PLAN 



GOAL: To meet Business and Industries and students needs In the area of 
CIN/CIB. 

Objectives: 

1. To Implement CIM/CIB principles Into regular programming where applicable. 

2. To develop students to work as a "team member" upon Job placement where 
applicable. 

3. Assist district's superv1sors/staff/1nstructors» as a team» to plan and 
Impleinent Cir^CIB concepts Into regular programming, CIM Advance Certificates* 
technology transfer activities (1.e.» technical assistance* customized 
training* retraining, etc) where applicable. 



Activities: 

1. Determine current status of each district In terms of CIH/CIB concepts: 

a. Supervisor/staff/instructor development 

b. Equipment/ CIN cells and/or centers 

c. Programming 

d. Materials management/accounting 



2. State consultants preparation: 

Consultants of the following programs must be Involved: 
Trade and Industry: Electronics/electromechanical 

Fluid Power 
Machine Tool 
Mechanical Design (CAO) 
Industrial Engineering Technician 
Manufacturing Engineering Technician 
Quality Assurance Technician 
Automated Manufactured Systems Technician 
Computer Integrated Manufacturing Technician 
Industrial Maintenance 
Machine Maintenance 
Mat. Handling/Equip. Robotics Repair 
Printing and Publishing 
Welding/Fabrication 
Packaging Systems 
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Business/Marketing: Accounting 

Computer Infonatlon Systems 
Computer Operitor 
Data Entry 

Administrative Assistant 
International Trade Associate 
Marketing- Industrial 
Marketing-Materials Management 
Small Business 
Supervisors Management 

a. Consultants must receive education to the awareness level of CIM/CIB 

b. Literature review of trends/CIK/CIB within their areas 

c. Team development of consultants 

d. Model of CIH/CIB to be developed and Implemented by this team 
of consultants with assistance from dIstrlcts/UW Stout/ etc 

4. Identify what part(s) of CIM should be a part of programming currlculums: 

a. Several schools are already doing this, some as separate courses 

and some are Integrating parts of CIM Into progrannlng. 
Several projects have been funded In this area (See project 11st) 

b. Have Instructors/supervisors workshops - being done as part of 
State-Ca11ed-Meet1ngs 

c. Evaluations process Is Identifying business/Industries needs In 
this area. 

5. Joint Business/Trade and Industry/Marketing supervisors state-ca11ed- 
meetlng to: discuss CIM principles 

how to Implement within programs, advance certificates, transfer 

of technology activities 
how to network with present systems within districts 
develop networking systems between districts 

6. Individual Instructor development 

- overview of CIM principles 

- what CIM principles are part of their Individual program areas 

Instructor/supervisor team development (1ntedepartment/mu1t1-programs) 

- what CIM principles can be Implemented as a team 

7. Consultation service provided for districts to plan and Implement CIM/CIB 
principles as part of dally routine/ regular programming/ advance 
certificate offerings/ transfer of technology activities 
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Participants In activities: 

1. State office: 

Consultants: 

Trade and Industry: 



Business/Marketing: 



Jean Burns 
Robert Uestby 
Narge Woods 

Mike Tokhelm 
David Hague 



Section chiefs: 

Trade and Industry: 
Business/Marketing: 

Bureau Director: 



Salvatore Notaro 
Mary Lou Steberg 

James Urness 



2. Districts: 

LTC and NTC - Instructor/supervisor Individual development and 

team development 
Consulting 

FVTC - CIM Alliance Regional Training Center 

NATC (Milwaukee) 

^Adhoc committee from district representatives 



3. Universities: 
UW Stout 



Prepared CIM education model 

Researching & developing Technology of Transfer model 
Professional development workshops 
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VIAE SUPERVISOR/INSTRUCTORS' Development In CI»VB Concepts 
and CIH/B Model Implementation Plan 



I. Purpose: To educate VIAE supervisors and Instructors In the concepts and 
applications of Computer Integrated Manufacturing/Computer Integrated Business 
(CIM/B) and assist teams of VIAE supervisors and Instructors to develop a plan 
to Implement applicable concepts Into their existing programming, . 
advance technical certificate CIM/6 offerings, and technology transfer 
activities. 

II. Developers and Implementors of this CIH/B Model and training: 

Chippewa Valley Technical College 
Lakeshore Technical Colleae 
Northcentral Technical College 
University of Wisconsin - Stout 

State consultants: Jean Burns, T&I, and Mike Tokheim, Business 
Education 

III. VTAE Deans and Associate Deans, Supervisors, Coordinators and 
Instructors needs: 

0 Administrators need to promote effective management of CIM/B 
resources to promote cooperation and eliminate unwarranted duplication 
of functions between T&I and business. 

0 Instructors need to cooperatively Incorporate CIM/B concepts 
and skills throughout the technology appropriate curriculum. 

(to be developed) 

IV. ACTIVITIES: 

1. Develop CIH/B Model. Teams of deans, supervisors and Instructors 
win be educated on planning and Implementation of CIH/B model within their 
curriculums and within various departments at their schools. These teams will 
be visited on site by consultants from either CVTC, LTC, or NTC to help them 
develop plans, resources and Implementation strategies. 

Staff required: CVTC, LTC, and NTC will need one project director 

(1 PTE a piece, with a total of 3 PTEs) 

CVTC - 6 team members (T&I & Business Ed), 160 hours per team member 
LTC - same as CVTC 
NTC - same as CVTC 

2. CVTC, LTC, and NTC staff development activities. Staff will receive 
educational opportunities that are necessary to establish CIH/B Models 
statewide. 

Conference/Workshop/Tng source I of staff Cost 
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Educate VTAE Deans and Instructors: 

a. Individual development within program areas 
Instructors w111 receive an awareness and exploratory experience 
in CIH/B and then specific education on CIH/B principles that 
apply In their program function. 

Instructors of the following program areas w111 be Included In the 
ClfVB Training workshops: 

90/91 91/92 92/93 

El ectron 1 cs/el ectromechani cal 

Fluid Power 

Machine Tool 

Mechanical Design (CAD) 

Industrial Engineering Technician 

Manufacturing Engineering Technician 

Quality Assurance Technician 

Automated Manufacturing Systems Technician 

Computer Integrated Manufacturing Technician 

Industrial Maintenance 

Machine Maintenance 

Mat. Handling/Equip. Robotics Repair 

Printing and Publishing 

Welding/Fabrication 

Packaging Systems 

Accounting 

Computer Information Systems 
Computer Operator 
Data Entry 

Administrative Assistant 
International Trade Associate 
Marketing - Industrial 
Marketing- MaterUls Management 
Small Business 
Supervisors Management 

T&I and Business Deans, supervisors/coords 



b. Team Development: 

The above Individual training will be formed Into teams from each 
district and taught as teams on how to plan and Implement CIM/B 
concepts Into applicable areas of curriculum (regular programming, 
advanced technical certificates, transfer of technology related 
activities) 

Education will be directed towards the team's school's resources: 
1..e, program oriented, equipment and resources, etc. 



Teams will be visited on site by staff members of CVTC, or LTC» or 
NIC, at their schools to follow up on their plan to Implement the 
model. They will b& given advice from lessons learned on 
curriculum development, equipment, networking, structure, etc. 

Timelines 
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University of Wisconsin - Stout QM Conference Prescntotion 
Menomonie» Wisconsin - 6 June 1990 

CIM at John Deere 



1. John Deere logo 

- Multi-national company 

- 20 factories in 12 countries and a worldwide network of about 5000 dealers 

- Toul employment of 38,900 people - fiscal year end 1989 

2. Corporate headquarters - Administrative Center (with swans) 

- Moline» Illinois 

- 1989 fiscal year sales of $7.2 billion 

- in business for 153 years under tiie John Deere name 

3. Steel plow 

- solved the problem of getting sticky soil off the plow 

- John Deere inducted into Inventor's Hall of Fame in February 1989 

4. 4WD Tractor and Old Tractor - the long green line 

5. Agricultural products - composite 

- World's largest producer of agricultural equipment 

- Products include a full line of tractors, combmes, plows, planters, cotton 
pickers and hay and forage equipment 

6. Industrial products - composite 

- Broad line of industrial equipment including crawler tractors, scrapers, 
motor graders, loader/backhoes, excavators and foresUy equipment 

7. Lawn tractor * j j 

- Our Consumer Products Division produces a full line of grounds care and 
golf and turf products for residential and commercial use. 

8. New Deere ventures 

- Financial - Farm Plan (Mastercard for farmers) 

- John Deere Insurance 

- He: ! . Health Plan (HMO operation and consulting) 

- Major OEM supplier of castings and components 

- Rotary engine manufacturer 

- Golf & turf equipment 

- Deere Tech Services 
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9. Manufacturing processes - composite 

. Typical metal processing processes such as turning, drilling, cuttmg, 
bending, paintmg and assembly 

10. The CIM Evolution 

- History 

- Integration 

- Strategy 
-Future 

• Demonstrating CIM 

11. Demands of the 70's 

- High demand for our products 

- Intense competition for scarce resources 

- Increasing government regulations 

- Rising energy costs 

- Large production requirements overrode operational inefficiencies 

12. Critical evaluation of key manufacturing facilities in tiie mid-70*s revealed: 

- Very complex material flow patterns 

- Excessive production lead times including a long time to introduce new 
products 

- Excessive Work-In-Process inventories 

- Excessive material handling and associated costs 

- Excessive expediting and stock chasing 

- Low capital asset utilization 

- Manageability problems and lack of focus 

13. Downtown Waterloo factory - 1975 

- Over 5 million square feet 

- Built over die past 75 years - grew like topsy 

- Typical old architecture, inflexible to change, less tiian ideal working 
conditions 

14. Redevelopment Plan 

- Reorganize and simplify operations 

- Rebuild and add equipment 

- Apply Group Technology philosophy 

15. New Tractor Works - "Green field " site 

- New opportunity on a fresh site; no need to carry old problems into new 
production 
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16. Tractor Works layout with 9 major systems: 

- Receiving and storage system 

- WIP/WPB storage system 

- Paint and conveyor system 

- Tire and wheel storage system 

- Inter-building delivery conveyor system 

- Chassis assembly/finish trim storage system 

- Tractor assembly conveyor system 

- Finished assembly storage system 

- Tractor repair tracking systems 

Now, let's take track some of the mi^or components as they come together to 
produce a finished tractor 

17. Engine coming overhead to assembly line 

18. Transmission coming to assembly line 

19. Robot chassis painting 

20. Robot and manual welding of a Sound-Card cab 

2 1 . E-coat paint system for Sound-Card cab 

22. Sound-Card cab coming to assembly line 

23. Wheel & tire assembly 

24. Tire going onto overhead delivery system 

25. Tire coming to tractor 

26. Tires on tractor - more coming overhead 

27. Benefits of the new Tractor Works project 

- Improved product quality 

- More efficient assembly 

- Reduced inventories 

- Shorter lead times 

- Improved working environment 
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28. 1981 LEAD Award 

- Given annually to a team of manufacturing professionals for their 
outstanding leadership in Computer Integrated Manufacmring 

- First award by the Computer and Automated Systems Association of SM£ 
given to the John Deere Tractor Works team 

29. Completed Tractor Works 

30. Manufacturing Directions 

- Increasing competition - particularly from off-shore 

- Higher quality at lower cost (new customer expectations) 
-Shorter lead times 

- Reduced inventories 

- Greater flexibility for product change and product mix changes 

- Focused cells 

- Just-In-Time production 

- Functional integration 

31. The CIM Challenge (Dave Scott's slide) 

- To manage information efficiendy in the factory of tomorrow 

— - Emphasize INFORMATION 1 1 — 

32. CIM Evolution Missing Links -Managem it 

- Opportunity 

- Functional Analysis 

33. CIM Evolution Missing Links - Management (continued) 

- Computer Management 

- Technology 

34. CIM Evolution Missing Links - Management (continued) 

- Change Management 

35. CIM Evolution Missing Links - Management (continued) 

- Economics 

- Personnel 

36. CIM Evolution Missing Links - Technical 

- Standards 

37. CIM Evolution Missing Links - Technical (continued) 

- Part Description 

- Part Features Availability 
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38. THE LANGUAGE OF... 

...CAD/CAM is fifiomfiia -CIM is EfifltUIfiS 



- "Line" - "Edac 

- "Arc" - -Fillet 

- "Circle" - "Hole' 



39. CIM Evolution Missing Links - Technical (continued) 

- Interface Hardware 

- Interface Software 

40. CIM Evolution Missing Links - Technical (continued) 

- Computer Power 

- Distributed Computing / 

41. "COMMON" Systems - Planning systems (all mainframe and IMS based) 

• Product specifications 

• Master schedule 

- Materials Requirement Planning (MRP) 

42. "COMMON" Systems - Manufacturing 

• Work force - Machine load planning 

- Manufacturing Engineering - shop floor documents, tool ordering and 
tracking 

43. "COMMON" Systems - Deliveiy 

- Interfactoiy (CWIS) 

- Purchasing (CPS) 

• Supplier Delivery System (SDS) 

44. GT - Key to manufacturing rationalization 

45. Scattered selection of several hundred rotational parts 

46. Rationalized families for the same parts 

47. Group Technology 

- Develop common solutions to similar problems 

48. GT Applications - emphasis on dau _ 

- Design for manufacturability - Out-sourced manufacture 

- Work simplification - Tool control 

- Value Engineering - Reduce setups 

• Manufacturing cell development - Plant layout 

• Equipment modernization - Scrap salvage 

- Coordinated purchasing 
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49. 



50. 



51. 
52. 



53. 



Traditional Manufacturing (Mike Boyd's slide) 

- Larffe lot production 

- High inventory levels 

- Functional departments 

- Material queues 

- High material handling costs 

- Long lead times 

- Priorities set by expediting 

Parts Routing through Factory - 3 parts 

- Lots of backtracking 

- Traditional functional departments 

Reorganization • Same 3 parts witii Cellular Manufacturing 

- Comparison of the "old" and the "new" 



Achievable Goals 

- Manufacturing lead time 

- Breakeven 

- Material codes 

- Capacity 

Achievable Goals (continued) 

• Material cost 

• Material handling 

- Direct labor 

- Job change/occurance 

• Inspection 

- Detective material 

- Warranty costs 

- Salaried staff 



gui^ tim^ costs 
iventories 



60% reduction 
55% reduction 
67% reduction 
+40% 



15% reduction 
40% reduction 
10% reduction 
80% reduction 
55% reduction 
50% reduction 
55% reduction 
25% reduction 



80% reduction 
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54. GT Data BdS't - production data 

- Downloaded with data from production systems on a regular basis 

- Quote from Dave Kelly» Manager of Computer Systems at our Horicon 
factory in the 3 March 1989 issue of The Business Week Newsletter for 

Information Executives": . . . 

'*GT holds all the mformauon we need: classification, 
proce8S-to-manufacturing» product quantities* order 
quantities, roudnss on the shop floor, and material 
handling. GT pulls in all into one standardized format 
Key words are used to feed the data in and extract 
information for whatever information they want to get 
their hands on." He goes on to say. "1 can't imagine 
getting along widiout GT. It's integral to the decision- 
mokiM that goes on. MIS people are responsible for all 
the imormauon on the factory floor, and GT b a place 
where we can put that infonnation in one common place, 
where people can extract what tliey need and use it on 
their own. It relieves us of work and means more 
information for tliem." 

55. GT Surtup savings - first two years of operation 

- $9,000,000 in documented savings 

- 2,900 applications 

- over 50iO trained users 

- Ad hoc problem solving 

56. Levels of Improvement 
Percent of t6tAL 
pifg. cost reduction 

5 to 10% - Add technology and systems 

10 to 20% - Above plus streamline the material flow through 

manufacturing 
20 to 40% - Above plus streamline the product design 

57. 120 Series hydraulic cylinder 

- Manufactured by our Harvester - Moline plant 

- Cylinder Division in danger of going out of business two years ago 

58. 120 Series Strategic Analysis 

- Family design 

- Cellular manufacturing 

- Correlation of purchased parts 
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59. 120 Family Design/Cellular Manufacturing 

- Part numbers reduced from 405 to 75 

- Inventory reduced from 21 days to 10 days 

- Setup time reduced 75% 

- Lead dme reduced 42%; more now (new cylinder in less than a week) 

- Material handling reduced 42% 

- Scrap reduced 80% 

60. Traditional Factory Organization 

61. New Dubuque Works Organization 

62. Harvester Works - Aerial Front View 

63. Demonstrating CIM - Pilot - Purpose and Goals 

- Purpose - to demonstrate CIM while establishing tools and directions for 
tlie future 

- Goal - Reduced manufacturing costs 

64. Demonstrating CIM - Pilot - Approach 

- A pilot CIM project for the Harvester Works spanning design through 
Inspection for sheet metal parts to be manufactured in a dedicated laser 
punch press with laser and CNC shear cA\ 

65. CIM Pilot Work Packages 

- Group Technology Analysis 

- Local Area Network 

- Part Data Base with Features 

- Computer-Aided Process Planning 

- Automatic Nesting 

- Distributed Numerical Control 

- Automated Inspection 

66. "Simplification bfifocfi Integration** 

67. Pilot/Phased Approach 

- Low cost 

- Low risk 

- Learn as you go 

- Leverage efforts 

- Influence vendors with success from the pilot 

- Spread concepts rapidly - move on to larger projects 

68. Harvester Works LAN (MAP network) on factory plot plan 
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69. CIM Project - DNC/LAN System 

70. Harvester Works ME Award for Excellence in Manufacturing 

- Facility was recently recognized as one of the 10 best manufacturing 
facilities in America 

71. Lessons Learned 

- No **tumkey'* system - no magic solutions 

- Importance or standards 

- Need for in-house expertise - can't buy an on-going solution for production 

- Plan ahead for system maintenance, enhancements 

- CIM is evolutionary 

72. CIM Future Directions 

- Stick to the knitting 

- Functional integration - particularly of organizations 

- Learn as you go 

- Modular simple software • easier to prototype, maintain 

- Hardware independence 

- Standards - MUST have 

- Watch new external developments - integrate into operations as technology 
becomes mature 

• Training/technology transfers are critical for long term success 

73. Systems alone are not solutions! 

74. World-Class Competitor . , . ^ , 

1. Satisfies customer s expectation of perceived value 

2. Generates an adequate profit 

3. Competitive with anyone in the world: 
- Function - Services 

- Responsiveness 

- delivery 

- change 



75. PHASE I SIMPLIFICATION 

BEFORE 
PHASE n INTEGRATION 

76. Improvement Phases 

- Streamline - Refine 
-Simplify -]|it;g£at£ 

- Focus - I5aiance 

^nTtautomate waste! Sotjust survive! 
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77. PEOPLE MAKE THE DIFFERENCE! 

UNKS TO WORLD-CLASS SUCCESS 

OPENNESS AND HONESTY lead to TRUST 
TRUST leads to COMMUNICATION ^^^^^ 
COMMUNICATION leads to INVOLVEMENT 
IN VOLVEMENT tea</* to OWNERSHIP 
OWNERSHIP /<M to PRIDE 
PRIDE leads to COMMITMENT 
COMMITMENT leads to QUALITY 
QU ALITY leads to: 

- lower cost 

- increased customer interest 

- increased market share 
• growdi 

- miproved profitability 

78. The Risk of Change 

"Can you afford not to achieve these improvements your competition 

79. The Challenge , . , 

"If you are not thinking, about how to do thmgs: 
Twice as Good 
Twice as Fast, with 

Half the Resources; ^ . , 

You don't have the ri^t mental attitude to effecuvely 
challenge the global manufacturing competition!" 

Source : Gene Adesso, Vice President, IBM 

80. John Deere Logo 



o 
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ATTACHMENT E 
Handouts from Technical College 
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Chippewa Valley Technical College 
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CIM - Philosophy 



• Team Work 

• Quality 

• Interdependence 



"Take away my people, but leave my factories 
and soon grass will grow on the factory floors. 
Take away my factories, but leave my people 
and soon we will have a new and better factory. 

-Andrew Carnegie 



Associate Degree Program 



• Electronics 

• Electromechanical 

• Mechanical Design 

• Fluid Power 

• Materials Management 

• Supervisory Management 

• Industrial Engineering 

• Data Processing 

• Accounting 



CIM Training 



• Teamwork 

• Management Philosophies 

• Organizational Structures 

• Quality 

• Simultaneous Engineering 

• Automation Hardware 

• Data Collection Software 
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CIM Certificate 



structure of Industry 
Simultaneous Engineering 
Teamwork and Quality 
Automation Hardware 



Fox Valley Technical College 



TitltJ ■utlnttf Application* in tht CXM Invironiitnt 

CrtdltR 12 

Cr 

*^Sru"«tlo.» to ComoutT Integrated Entorpriac 1 
Duaiuftaa Function Ovarvlftw i 
Manufacturlnf Techno logiaa ^ 
MAPICS/INMASS Ovarvlaw ^ 
Product Stnictura/Coatint j 
Planning 1 



Migration Tachniquaa 
Intagratad Syatama Application 



2 

TOTAL 12 



Coursa Dascriptions 

the integration requirement 

Business Function Ovarviaw of the operating aystem for an AS400 

The course will nresont an overview or tn« op ^ bualness 

cclSputer with elfficient u.ag. «J„^'.\V?o 7^ 

nnvlronment. paraons are often and interoffice cowunicatlon 

processing capabilities. fP^^iff^^ll^^'XlVth^ technologies 
!raUrto Tli'seTp'pVlcVtL:^^^^^ -?uter to support the 

knowledge acquired. 

Manufacturing Tachnologia* technologies needed and used within a 

The course will present «^V?* the shop floor. Just-in- 
CIH mnnuCacturlng •nvironment with •"g"JJ^«g,JS* Technology techniques 
Tim« (JJT), Total Q'»«lity, C^^J^^iJIrir the productive output 

gUs have upon the business office arena. 

MAPXCS/XNMASS Ovarviaw Inn to reasons for using and deaired 

T».e course will present an introduction J«J JJJJ^^ypics 1. « intearated 
aspecta within the aiodulea of inW«ted "ottware^ 

J«Cka.e run on an AS^O^//"^^ knowledge of 

rodu\5? desTr\/«Vc^roV'^^^^^^^ to looK for within a software 

package . 

Product structurt/yosting student to recognir.e how a bill of 

i^tuTt^i 's■?rt'.°^h^^aV4l^"'rrt'^^"S- An .ppuc.ti.n ,f th... 

ttchnlquo» will l»« pr«»«ntod. 




CO 



Th! cour«o will provMc th« stutUnt with Identification of th* ttchniquM 
if! r^vZrmmli Cor and idvauta.^s of planning within th. product on 
flniironmont. M««t«r Schadulinf. tha prodiictlon plan of "Ji* 
bo proaoMtad will, indicationa of thu phlloaophv bahind it tha 
r«quirnmanta for It. Mit.rial R«nulramanta PUnnfnf (MRP) an^^^^ 
RaqiiJrumantu Plflnnlns (CRP) are the plannini ""i'l/Sl' 
rfAturmlntns wliathor or not it haa thn naterlala and production capability 
?f produceSha iaatar Ichadula. Th« itudant ahould co«« -wy with tha 
Uclmiquca rcquirad to affactlvaly naa MRP and CRP capabilitiaa. 

"^"''•JirrVulrTe^tin praa.nt an ovarvlaw of tha i»pla»«ntation alaaianta and 
Iim.r?amai?t" ThrrtIdant ahould ba abla to datarmlna what atapa naad to 
bi^civar'd if i coivany^*cidf^t to atart to aiifrata towarda world claaa 
mInSdJrini or Clft Bafora any company baglna any naw procaaa thara 
Sit bi^Sitf f?Mtion tivan. Tha atudint wilhin thia couraa will ba pro- 
TidSd ^tr.o«. of th« «aa.uramant tachniquas availabla to daa«n.trata tha 
naad and advantagaa of tha procaaa. 

oSp1oim"nt .itu«tlon or c... ftody .uppU.d by th. Instruetot 



Rl 



2 



CIM 



Computer Integrated Manufacturing 




Educational Products and Services 



RaxNfalley 
technical 

COLLEGE 

R2 




Introduction 



Thl« docuntnt has b««n d«sisn«d to provid* you with information conc«rnint th« 
products «nd ••rvic«s tvtiltbl* through th« Fox VtlUy T«chnic«l ColUg*, which 
c«n «ssist you in imploatntinf CIM concepts in your aanuftcturing •nviron««nt. 

Fox Vall«y Technical Collaga i« offaring you two aarvicaa, training of your 
human raaourca and technical aaaistanca in CIM iaplamantation. On tha following 
pagas you will find daacriptiona of tha couraaa and aaainara that ara availabla 
to you. In addition FVTC staff mambara ara availabla to ait down with you to 
dasign custoaizad training spacific to your nnada. 

Information concarning CIM products ara dascribad undar tha following 
catagorias: 

ADVANCED CERTIFICATES 

BUSINESS APPLICATIONS 
COMPUTER ASSISTED DESIGN 

ELECTRONIC PUBLISHING 

MANUFACTURING PROCESSES 

In aach saction thara is a survay which wa ara asking you to conplata to provide 
us with information concarning your training and technical assistance needs. 
This information is necessary for us to plan an efficient delivery system to 
meat our customer needs. 



vn in trod 
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Computtr Xntigpatid Manufacturing Advanead Cartificatat 



Fox Vallty Ttchnieal Colltga has daaigntd two twalvt cradit advancad cartificata 
prograna to aaaiata Indivlduala with aaaociata or baccalauraata dagraaa in 
tainint axpartiaa ralatad to cooputar intagratad aanufacturint* On tha 
following P«t«s you will find a daacription of tha couraaa which aaka up two 
cartificataa Taehnieal Applieationa in tha CXH EnvironMnt and Buainass 
Applications in tha CXN Environnant. 

To laarn nora about thaaa advanced cartificata offaringa contact: 

For: Taehnieal Applications in tha CXN EnvironMnt 

Virgil Noordyk 
Technical Division Dean 
414-735-5783 



For: Buainass Applications in tha CXH Environmant 

John Ross 
Business Division Associate Dean 
414-735-2466 



vncimadv 
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Business Rpplicotions in q CIM Enuironment R. T. C 
TeGtinical Systems Rpplicatlons in a CIM Enuironment R 



Orientation to CIM 
Enterprise 



Business Function 
Overview 



I 



Manufacturing 
Technologies 
(Business Apps) 



MAPICS INMASS 
Overview 



Product Structure / 
Costing 




Migration Techniques 



T 



Business Applications 
Overview 



I 



Manufacturing 
Resources Planning 



CAD / CAM 
Linkages 



Manufacturing 
Technologies 



Implementation 
Migration 



Integrated Systems 
Application 



Tltltt ButinMt Applications in thi CZN EnviPooMcnt 

Crtdits 12 



Orientation to Coaputtr Inttgrattd Ent«rprit« 1 

BuaiBMs Funetiofi Ovtryitw 1 

Muttfaeturint Tachnologitt J 

MAPIC8/IMHA88 Ov«ryitv 2 

Product Stzucturt/Coitlng 2 

Planning i 

Nitration T«chniqu«a 1 

Intagratad SyatMS Application 2 

TOTAL 12 

Cdupaa Daacriptionfl 

Oriantation to Conputar Zntagratad Intarprlaa 

Tha studant will ba praaantad with an ovarviaw of tha computer Intagratad 
antarpriaa involving nanagaaant, anginaaring and production. B«phaai8 
will be placed upon tha technologies involved, the benefits achieved and 
the integration requirement 

Buainaaa Function Ovarviaw ^ , 

The course will present an overview of the operating system for an AS400 
computer with efficient uaaga of the system paramount. In a buaineas 
environment, peraons are often expected to have an understanding of word 
processing capabilities, spreadsheets usages and interoffice comamnlcatlon 
functiona. Thia course will alao introduce the concepta and technologies 
related to those applications with usage of the computer to support the 
knowledge acquired. 

Nanufacturing Tachnologias . . , . ^ ^ j j «i«.k4- - 

The course will present many of the technologies needed and used within a 
CIM manufacturing environment with emphasis on the shop floor. Juat-in- 
Time (JIT), Total Quality Control (TQC) and Group Technology techniques 
will be presented along with the aeana of anaWxing tha productive output 
of everyone within a buainaaa throuah StatiaticalProcaaa Control (8PC). 
Tlie inter- relet ionahip of CAD/CAM (Computer Aided Desi«/Computer Aided 
Manufacturing) will be highligted with the implicationa these technologies 
have upon the business office arena. 

NAPZC8/XNHAS8 Ovapvlaw , . ^ j j j 

Tlie course will present an introduction to, reasons for using and desirad 
Aspects within the modules of integrated software. MAPICS ia 
package run on an AS400- intermediate sized computer, while IjWASS Is run 
on a PC. The presentation will give the student a general knowledge of 
modules desired and aspects of each module to look for within a aoftwara 
package . 

product Structura/Costinfl wjn 

Tlie course provides the moans for the student to recognize how a Dill of 
material for a product ia created, how the routing representing the product 
flow through production is determined and how to control the occurrences 
of the cost elements throughout production. An application of these 
techniques will be presented. 
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ThJ court, will provide th. ttudtnt with idwtlficttion of th« tJctolquM 
of! r««iuir«««iti tot «ad «<lv«at«g«« of pltimliif within th« production 
wkrowSit . MMtir 8ch#dullnt. tS. production pftt <>L?/ J*'".?*^ ''ihi 
bS pr«»«nt«d with lndlc«tlon» of th« phlloiophy bohlnd it ««* «• 
rI<n5rUSntr£or it. lUttritl Itqttlr«ii«nt« Pl«i^ (MRP) tad C«p*clty 
StmiirMMts Plttmins (CEP) mi. thi plinnln| «ait« thu tld i btt«injti In 
d!tor.iAlns wh«th«r Sr not it hat th« ii«t;rl«ls pw<>«<^^i«» 
to produSTth. >ut.r tchoduU. Th. Jtudtnt •5S»4^S?f*tT.V 
ttclmlquM r«quir«d to •ff«ctiv«ly j«« MRP and CRP cap«bllltl««. 

"^''''SrcSTrT.^IJ'in pr...nt «n ovtrvitw of th. l«pl«iont.tion •l«i«nt. «d 
rSauiripinti. Th« itudwt ihould b« abU to dtttcaint what ittpi n.od to 
b!^covt;S if . co««iy d«cldM to start to .ifrat. tow.rdt world cUm 
nanufacturinf or Clfi. Bafora any company b«lin« »y n«w P'o««"j ^^J" 
iiuat ba Justification givan. Tha atudant within this couraa will »• PfJ" 
"idad with aoaa of tha aaaauraaant tachnlquaa avallabla to da«»natrata tha 
naad and advantagaa of tha procasa. 

lnt.griit.d Syatjjj^Ap^^^^^ tha atudant will apply tha axparti.. ,.in.d 

to davaloD an implanantation plan for intagration batwaan tha buainaaa 
fSnction and .h^ ?Ti?r oparafion. Tha plan will ba basad upon actual 
amploynant aituation or casa study suppllad by tha instructor 
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Titlai Ttehnieal Applications in the CXN InvironMnt 

Cr«ditt 12 



COUTflM ^ 

OriMtAtion to th« Coaputtr Iat«gr«t«d Ent«rprit« 1 

ButiBMt Applications Ovtrvisw 1 

Hsnufscturing Rssourct Plsnains (HRP) 2 

CAO/CAM Liiik«t«s 2 

Hsaufsctuzing Ttchaologits 3 

iMplsasatstioa Higrstion 1 

Inttgrsttd SystsM Applicstion JL. 

TOTAL 12 



Coupss Dsscpiptions 

Opisntstion to tho Conputsr Zntogpstsd Entoppriss 

Th« studtnt will b« pr«s«nt«d with «n ovtrvitw of th« computsr inttgrstsd 
•nttrpriss involving msnagemtnt, •ngin««ring and production. Eaphasis 
will ba placad upon tha tachnologiaa involvad, tha banafita and tha 
intagration raquiranant. 



Businsss Applications Ovopvisw 

Tha couraa will provida tha studant with tha opportunity to axplora 
tha iatagratad buainaaa antarpriaa. Emphaaia will ba placad upon 
financial applicationa and coating from ordar antry to financial 
analysis. 



Hanufactuping Rosoupco Planning 

Tha couraa will axanina tha application of tha aianufacturing raaourca 
planning rola in tha conputar intagratad antarpriaa. Varioua buainaaa 
and manufacturing applicationa such aa purchaaing, invantory, maatar 
achaduling, production control, ate. will ba raviawad. Particular 
attantion will bo paid to tha intar-ralationahipa batwaan tha 
applicationa and ^pacifically how thay affact plant floor oparationa. 



CAO/CAH Linkages 

Tha couraa will provida tha atudant with an undaratanding of tha 
communication lixikagas from computar aaaistad daaign to computar 
aaaistad manufacturing to computar numarical control. Emphaaia 
will ba placad on tha implamantation of computara in tha daaign of 
manufacturad componanta (CAD), product anginaaring (CAE) and tool 
path craation for computar nuroaric control (CNC) machinas. 

Manufacturing Tschnolagiss 

Tha couraa will introduca amarglng tachnologiaa which ara nacaasary 
to auccassfuUy implamant computar intagratad manufacturing. Examplas 
of topics that will ba covarad ara atatistical. procaas control, juat in 
tima, aat-up raductlon, group technology, ate. Applicationa of procasaas 
ralatad to robotics, vision systems, and bar coding will ba covarad. 
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ZnplMwntatlan Nigpttion 

Th« ttudtat will g^in «n undtrttAndlnt of th« tttpt iavolvtd in th« 
■uecMsfttl alttAtloa tow«rd th« iBpiuMAtAtlon of th« eooputtr intttrAtftd 
•attcprlst. Th« ttudMt will g^in eenpttMiey ia buildiat « plan to 
t«k« A eeapcny froa axistiat aanufaeturlnf eoaditioat on throufh to 
iaplaaantation of th« eoopattr iat«trat«d antazprist. 



Xntagpatad tyttaaa Applieatien 

la this eulaiaating axparianea tha ttudwt will applr tha axpartita 
Sainad to davalop an iaiplMantation plan for intagratioa batwaan tha 
bttalnaas function and shop floor oparation. Tba plan will ba baaad 
upon an actual aaployaant situation or caaa study auppliad by tha 
inatructor. 



BusifiMS Application 



Zat«sratiea of data baaaa ia thm kmj to laploMatatioa oi tho eoapator 
iatogrtcod OBtozpriso. IfAPZCS 01 txom ZBH pcerldoa tho total MBofoetariBf 
•olmtioa thzoofti n iatogratod tppzooeh to aneeoaofol uimfaesnrias ■ ■nag Mw at * 
KAfZCS Dl iBsoraa that wxf d^artaoat haa aeeaaa to cenaiataat, «p«to-dat:a 
l&^oaMrtsiflB* 

On tha iollovisfpagaa jcn mill tiad a daacziption of tho odBeatioBal pzodoeta 
crailabla froa FTTC which will aaaiat your iaploMStaition oi tho (fAFZCS 01 total 
MBuf aatariay aelutioa. After roriowias tho pxodaet doaeriptiena Isvita you 
to eeaploto tho iotoroat fbza i ii—iiii Icatiag to oa jeor o da c at io n al aooda. 
Ploaaa rotaxa tho eoaplotod fen tot 



Fox Vallor Tochnical Colloto 
1B2S N. Blaowiund Drive 
P.O. Box 2277 
Appleton, Vr 54913 
Att. John Roaa 
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NAFZCS Application DMcriptiont 



Pinaneial NanagMwnt i BusiiMtt Contpol Applications t 
•mral Ladgar flU 

Oanaral Udga sivaa joa a claar pietura of your eempMnj** finaacial 
■tandint— aonthly, at yaar-and or any tiaa you wish. Too can craata Jonrnala 
and ladfars on-lina; Journal tranaactiona ara autonatically antarad £ro« othar 
MAPIC8 DB applicationf Raporta includa Incoaa Stataaant, Balanca Shaat* and 
Laat Taar va. Thia Taar va. Budgat. 

Financial Analysis (PAH 

Thia nodula halps you datact aisnificant financial tranda that Bifht othazwiaa 
ba aiaaad. In addition to providing budgat planning on ganaral ladgar accounts, 
FA givas you fixad-aaaat accounting, analyaas, financial ratios and providaa 
financial atatanant raporta. It also providas autonatic racurring antriaa and 
final budgat plans to Ganaral Ladgar. 

Accounts Payabla (AP)t ' 

This application providas an aasy, flaxlbla way to managa your cash outflow and 
taka full advantaga of caah diacouuts. It providaa accurata, timaly inforMtion 
about Invoica dua datas, vandora and anounts. With thia program you can antar 
and maintain vandor invoicaa, inquira about agad payablaa, procaaa caah 
diaburaaaants and analyza vandor parfonaanca. Balancad Journal antriaa can ba 
a ant to Ganaral Ladgar, actual coat a can ba sant to Invantory HanagsMnt and 
outaida oparation coata and niacallanaoua chargas can ba aant to Production 
Control & Coating. 

Accounts Rscaivabla (ARls 

Thia iDodula lata you ninialaa your coUaction pariod, monitor caah flow and 
raduca loaaaa dua to bad dabea. It aaintaina a atatua of all cuatoaar accounts 
and poata caah racaivad to opan itana. It also craataa agad racaivabla raporta, 
monthly atatamanta and dalinquancy noticaa, providing credit information in 
Ordar Entry and Invoicing. 

Payroll (PR is 

Plant Oparations Applications! 
Znvontopy Hanagamant (ZNls 

Tliia application halpa iaprova plant productivity by improving invantory 
accuracy and raduclng tha clarical affort naadad to raport and post invantory 
transactions. Datailad inquirias help you maintain constant control of 
invantory quantitiaa, raducing tha manpower roquirad for expediting, taking 
phyaical Invantory and picking the material need for production or shipment. 
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Production Control t Costing (PCtCIt 

This nodult l«tt you track th« ttatut of taeh production order. It hishlightt 
•xcMsivc oMtcrial and labor cotta, pinpointa currant locations, and ahows tiaa 
raaainins, as wall as ^aatitiaa conplatad by operation. With this application, 
you can aupply daily prioritised work liata ao that work can b« aaquancad to 
■•at dalivary eoaaitaaata. Rapid transaction raporting asauraa that yoo hava 
aceurata information for aaalysint work cantar parforMnca and ■anatini VIP. 

Production Nonltering ft Control (PNMIt 

Thia Bodula, throuth tioMly and accurate ahop report tnf, helpa ensure that plant 
floor tranaactiona are reported accurately, that work ia progreaaiat and that 
orders aro boing oat proaptly. It receivea aanufacturing orders and allows you 
to add, ondify or aplit then. It alao printa bar-coded ahop packeta and 
eaiployee badgea, printa prioritized updating of the production data baae 
providea nora current and more accurate orders. 

purchasing (PURX 

Purchaalng allowa you to request and maintain valid quoted, givea your buyers 
more time to qualify and negotiate with suppliers, and analysea vendor 
performance. These progrtma maintain requisition status, requirements and 
validate vendor invoices. 

Production Planning Applicationss 
Notorial Roctuironants Planning (HRPh 

Vith HRP, the master production schedule is exploded into item re<tuirementa . 
The reault is a tlne-phaaed set of purchaalng or manufacturing order 
recommendatlona to be executed to achieve the maater schedule. The maater 
achedule ia uaed to calculate the projected Inventory needa for all material 
usagaa based on the bills of material. 

Capacity Raquiroaiants Planning (CRPIi 

CRF can project your work load, long and abort range, and help reduce 
bottlenecka. It ahowa you available capacity in each work area. Tou can 
project production achadulea, aummarise production ao that you can analyse the 
load on each work canter and find out the production load in each work center 
by time period. CRP validates the production capacity to achieve the order 
recommendatlona made by HRP. 

product Data Hanagamant (PON I: 

Thia application creatns and maintains a common item information baae for 
engineering, manufacturing and accounting. POM provides you with information 
about lt«ma, bills of material, work centers and routings. It lets you perform 
cost slfflulatlona and analyses. Powerful maintenance capabilitiea auch as 
mass- replace and samc-as-axcapt transactions provide a productive tool to keep 
the data current. 
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Marketing i Physical oiatributian Applieatienat 
ordar Entry i Znvoieing (OliXlt 

This application halpa aaaura that raaaoaabla ship datas ara aasifsad ind that 
iavaatory and product ioa raquiraaaata ara eoordinatad. Cuatoaar ordars ara 
aatarad and aditad ca-lina and autoMtieallT priead. Coatoaar eradit and itaa 
availability ara ehaekad and tha ordar is allecatad to iavantory or plansad 
prodnetion. Thia Bodula producas a cuatoaar aeknowladfaaant, pick list, bill 
of lading and invoiea. In addition, it Maintains back ordars, balps calcnlata 
coaaisaions and raports ordar statna hj itaa, cuatoaar or dua data. 

salt* Analysis ISA It 

Tracking cuatoaar and product parformanct and avaluating tha afforts of your 
aalas forca ara siaplifiod by Salas Analysis. This application analyzas salas 
and profits by itaa, cuatoaar, and by salasparson, for this yaar and last yaar. 

Poracaating CFCSTlt 

Foracaating lats you craata and naintain foracast oMdals by itaa and by itaa 
faaily. Uaing a foracaiting tachniqua adjustad by saasonality curvaa and trand 
linas, daaand hiatory la analyzad and projactad into tha futura. You can 
coapara actual daaand to tha oodal, coapara product Ufa cycles to foracaata 
and uaa tha projactad daaand for planning production in aithar Mai tar Production 
Schadula Planning or Hatarial Raquiraaants Planning. 
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HAPXCS DB Xnttruetional Intarctts 



laatraetlonAl offtrlnfs will b« «vail«bl« froa FVTC on th« followlnt MAPICS DB 
■odttUs. P1«M« chtck thot« that you h«v« «ii IntMMt In l««xnlng about* 



Nana L_ 

Addraaa Talaphona: 



Conpany Nana 



Financial Hanaganant i lusinaaa control Application 



Ganaral Ladgar 
Financial Analyaia 
Account a Payabla 
Accounts Racaivabla 
Payroll 



Plant Oparations Applicatiena 



Invantory Hanaganant 
Production Control & Caatlng 
Production Nonitoring & Control 
Purehaaing 



Production Planning Applications 



Hatarial Roquiranant.9 Planning 
Capacity Rnquiranants Planning 
Product Data Hangagamant 



Narkating ft Physical Distribution Applications 



Ordar Entry and Invpiclng 
Salaa Analyaia 
Foracaating 
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ZNHASS 



Al«o «v«il«bl« to you la th« p«rsoii«l eoaiput«r bM«d INMASS profcan laitruction. 

ZNNAM XZ/ZNCONI ZZ 1» A tool to Aid in th« attiAgMiMt of « ■anafActurliit 
facility and an intagratad aeeouatiat paekaga. INMASS II providaa tha aaans 
for aanAfiaf Invantoryi porehatiag, ordar aatry, Job coating, p«yroll and 
■AtariAl raquiraoMnta planning. INCOME II includM Bodulas which intagzata 
ordar antry, Aceounta racaivablt, Acoounta paj«bla, purchaaing and invantory 
with tha ganar«l ladgar. Tha aodulAr daaign of tha ayataa allo«a choica of tha 
■odulaa naadad by your buainaaa. 

If you hava an Intaraat in this plaaaa chack tha aodulaa that you would ba 
intaraatad in laaming about. 



ZNNASS II 

Invantory 

Ordar Entry 

Purchasing 

Job Costing 

BiUv'of HAtarial 

MatariAl Raqulranants Planning 

Payroll 

Purchasing and Foracasting 



INCOME II 

Invantory 
Ordar Entry 
Ganaral Ladgar 
Accounts Racaivabla 
Accounts Payabla 
Payroll 

Purchasing and For acaa ting 
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Conputtr Assisted Design 



Int«tz«tion of th« •ntia««riag and dMign functiou is MaMtisl to 
iaplMsatstion of th« coaputar Intatrstad antarprist. Fox Vsllay Tachnical 
Collet* adueational producta availabla which can assiat you in inplaoanting 
cooputar aaaiatad daaign concapta. 

Va invita you to connunicata your inatructional naads to ua by complating tha 
attached CAD product intareat aurvay and returning it to ua at tha following 
addreaa : 

Fox Valley Technical Collage 
1825 N. Bluenound Drive 
P.O. Box 2277 
Appleton, VI 54913 
Att. Phil Leverault 




Cwutap Assist ad Dssign courts Dsseriptions 



AuteCAO zntiniduetlon 

This thr««-d«7 elsss is sia«d at th* introduction snd dsvslopawit of AutoCAD 
skills. Th« coorss will tsks th« studsnt txom a buic lovsl all tho wty throogh 
ths coaq)l«tlon of production- typs drawings. Many AutoCAD co— an d s aza 
introduced as wall as productivity skills. 

AutoCAO Advanead 

This two-day coursa halps studants davalop naw skills and productivity idaas. 
Kay concapts ara usad to oiaka your AutoCAO installation nora afficiant. 
Concapts covarad includa advanead dimansionLig, polylinas and padit. 
Productivity idaas with divida, maasura, trla and attributas ara covarad. 
Praraquiaitat AutoCAD- Introduction or aquivalnnt. 

ZBHCAO 

This coursa will introduca tha stvdants to IBMCAO. tha student will ba taught 
tha mathods of implamanting IBMCAD, drawing techniques and plotting the finished 
product. 

Comnands will include line, arc and circle construction, copying, aoving and 
modifying existing entities. The course will also cover aacro generation, and 
DXF files for exchanging information with AutoCAD, CADAM and CATIA. 

AutoLZSP zntpoduction 

AutoLISP is a progrsflming language that is iobaddad in AutoCAD. It is not 
difficult to use and ia very productive in tha autooation of AutoCAD coooMnds 
and drawing capabilitiaa . This course gives students background information 
about AutoLISP. AutoLISP can be used to develop single letter commands or do 
complete drawings automatically. It can be uaed to rewrite commands within 
AutoCAD to comply with your own needs. Praraquisitat AutoCAD- Introduction or 
equivalent. 

3D AutoCiUI 

This course will clear up the mysteries of 3D. It takes the student through 
the 3D world of AutoCAD. The student will learn about UCS, VCS, 3D filters, 
faces and surfacea, as well aa e.xtraetion of 3-view drawings, plus a pictorial 
from the 3D drawings. Praraquisitat AutoCAD- In eroduct ion or equivalent. 

HS-DOS Fop AutoCAO 

This one-day intensive course covers the MS-DOS operating system. Students 
learn the DOS commands that are essential in running an AutoCAO environment. 
Thfiy cover tree-structure, directories, subdirectories, batch files, file 
manipulations and backups, along with management o( these files. 
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CurtoMizing AtitoCAO 



rnatamlgin* AutoCAD will involvt n«nu Mccos, Btnu s«a«r*tloa Cser««n pop-up, 
t«bl«t and icon), e«xt foats «nd hatch t«n«r«tion, and Una euatoaixatioa. It 
will alao eovar aeript aad batch filaa and how thaj ralata to AutoCAD. Thla 
eouraa will aaka AutoCAD aaeh aera productiva for all working anvironMnta . 

fyatMBS Han ag — a nt for PC CAO 

Syataau Managaaant for PC CAO will provida Infozaatloa oa orginixatloB, 
atructura and optlalaation of tha CAD ayataa and CAD Oapartaant aa a whola. 
Tha coursa will cevar harddiak aanagaaant, ayataa aanagaaant and troubla 
ahootlnf, paraonnal aanagaaant and organisatloaal doeuaantation for tha CAD 
dapartaant. AutoCAD, aa wall aa, third party utility prograaa will ba ahown 
and xiaad by tha atudanta. 

oparating Systooa for FC CAO 

Thla coursa will introduca tha studant to tha various oparating systeas for tha 
PC. Thasa would include DOS, 0S2, and UNIX (XENIX). Tha student will laam 
to coanunicata with tha computar through thasa aystaaa. 

CADAN Basic 

This coursa conaists of 14 saaaiona on tha basic operations of the CAOAM 
software. CADAM runa on a aainfraaa coaputer. The seasiona are deaigned to 
give studenta 'an'^adarstanding of the baalc CAOAM operations through '*handa-on" 
experience. The ayataa is dealgnad to produce aechanlcal drawinga. 

CAOAH» XntapoMdiata 

Thla course la deaigned to go beyond baalc CADAM akilla to a higher level of 
CAOAM proficiency. The course content Includea: ovarlaya, detalla, aets and 
attrlbutea, anginaarlng change/drawing eoapare, ayabola, advanced diaanaloning 
teehniquaa. Advanced uaea of auxiliary viawa, aplinea, atandard llbrarlea, 
notea, filaa, analyaia, using colors, kineaaties, line widths, offaet/flat 
patterning, and plotting. 

30 t Solids CAO 

Three diaenaional drafting including ifirefraae, aurface aodeling and aollda 
aodeling uaea and aathoda will be atudied in thla course. Students will have 
handa-on on CAD ayataaa like AutoCAD, IBHCAO, CAOAM and CATIA. Linka between 
3-D CAO systems and other CIM and coaputer aided engineering aystaaa will be 
explored. 
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Coiiputtr Attifltad D«tlgn Products 



Thtt following Instructional offsrlngs art avallabls at FVTC. Plsass chack thosa 
offarlngs that you ara Intarastad In laarnlng nora about. 



Nana 



Address Telaphona: 



Conpany Name 



Please check the courses you are Interested In: 



AutoCAD Introduction 
AutoCAD Advanced 
I BMC AD 

AutoLISP Introduction 

3D AutoCAD 

MS-DOS for AutoCAD 

Customizing AutoCAD 

Systems Management for PC CAD 

Operating Systems for PC CAD 

CAOAM Basic 

CADAN Intermediate 

3D and Solids CAD 
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Ilcetronie Publishing 



Product Mrk«ting and doeua«fit«tion art ui Inportont coopontnt of th« coaputtr 
lnt*tr«tftd tnttrpris*. On th« following pagM you will find a daaeription of 
tha alaetronics publishing products avsilsbla st FVTC which will assist you in 
iaplsasnting this cooponsnt of ths CIH sntsrpriss. 

Also includsd you will find a fom upon which you can conounicata your 
instructional naads to us at FVTC. V« invita you to conplata this fom and 
ratum to: 

Fox Vallay Tachnical Collaga 
1825 N. Bluanound Driva 
P.O. Box 2277 
Applaton, VI 54913 
Att. Doug Paape 
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Eltetronie Publishing Course Pascription 



Xntaplaaf MXishcr Basie tMinar 

Th« BmIc Xnt«rl«af Publishsr ••misMX is dssignsd to fivs th« psrticipsat an 
undarstandiag of dasktop publishias aad tha oparatioa of IBH Zatarlaaf 
Publiahar. Opportuaitj vill ba providad for aach participant to hm axtaasiva 
''hands-on** axparianca with tha protrsa. Tha asainar vill eonctntirata on tha 
baaic faaturaa of tha profran, aa wall aa production of sinpla doeoaanU. 

Vantura Oriantation 

• 

This 8 -hour hands-on workshop Introducas tha basic functions of Xarex Vantura 
Publiahar* . You will ba introducad to tachniquaa of docuaant craation, 
placanant of taxt & fraphics, and printing docuaanta using lasar printars. 
Dasignad for thosa with littla or no axparianca. 

Vantura Businaas Applications 

In tha Businass Applications workshop, you will laam to produca profassional 
quality businass coaaunicationa and proaotional aatarials— brochuraa, 
advartising copy, prass ralaasas, aaaos, prasentacions and rapocts. Workshop 
aaphasis is on paga layout and visual af facts. 

Vantura Nanalattar 

Workshop participants will laam to dasign and produca uniqua nawslattars 
without using cut and past aathods or axpansiva outsida sarvicss. Thay will 
raviaw akills sad planning, layout, coaposition and graphics. Tha workshop's 
aaphasis is on typographic af facts and editing. 

Vantura Dasign 

Tou don't hava to ba an artiat to undarstand tha baaic alaaants of affactiva 
paga layout. Thia workshop taachas you an aight-atap proeaaa to guida you in 
aaking good dacisions about your own layouts and paga daaign. Tha workahop ia 
conduct ad with pancil and papar. Thara ia no handa-on coaputar training or 
discussion of spacific publication products. This workshop is racoaaandad for 
anyona who is involvad in writing or aditing, docuaant production or alactronlc 
publiahing. 

Pagaaakar Basie 

This is a 15-hour hands-on coursa using Aldus PsgaMaker in au IBH anvironaant. 
Tou will laarn to sat up a publication, placa taxt and graphics in tha docuaant. 
Changs taxt spacif ications, adjust graphics on tha paga and print a publication 
on a lasar printar. 
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^•gtMakar Advanetd 



Iiit«nd«d for thos« who alrtady know th« b«tlet, this 15-hour workshop focustt 
on design conctpet, principUt and ttehniquM with h«inds-on Applications. Tou 
Itsra to analyst eoMuaieation problaac and dasifn solutions usinf PagaNakar. 

Couraa* baing davalopad for futura daUvary. 

Zntarlaaf Applications taainar 1 

Tha Intarlaaf Publishar Applications Saainar 1 will provida tha participant with 
valuabla axp«rianc« producing Tachnical Publicationa uaing Intarlaaf Publishar. 
Tha saainar will alao eovar basic Layout and Oasign tachniquas, which aay ba 
appliad to all docuaants. 

Zntarlaaf Application Saainar 2 

Tha Intarlaaf Publishar Applications Saainar 2 will provida tha participant with 
valuabla axparianca producing Businsss Docunants uaing Intarlaaf Publishar. 
Tha aaainar will alao eovar basic Layout and Daaign tachniquas, which aay bs 
appliad to all docuaants. 

MAC PagaHakar 

B^>^nntn^ PMMakmr for th« Maelntosh — This is sn introductory hands-on coursa 
uaing Aldua PagaMakar in tha Hacintoah anvironasnt. You will laam to sat up 
s publication, placa taxt and graphics in ths doeuasnt, changa tsxt 
spacificationa, adjuat graphics on tha paga and print a publication on a laaar 
printar. 

MAC Graphics 

flraphlea an thm Macintosh — This hands -on coursa will introduca tha concapts 
ttsad to produca graphic iaagaa. Study will includa craation of graphica oaing 
paint prograaa, draw prograaa, and acannara, both color and aonochroaa. Graphic 
iaags sditing and a*nipulation will alao ba covarsd. 

HAC Quark Xpraaa 

n«>inntn> Quark Xpraaa -- This is sn introductory hands-on coursa using Quark 
Xprass in tha Macintosh snvironaant. You will laam the basic oparation of tha 
program auch aa how to sot up a publication, placa taxt and graphics In ths 
documant, changa taxt apacifications, adjuat graphics on ths paga and print a 
publication on a lasar printar. 
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llaetponie Publishing Xnstructon Xnt«r«its 



Th« followins •l«ctronic publishinf cours«a «nd ■•minars ar« AvaiUbl* «t Fox 
Vallty T«chnical Coll«g«. For additional information concaming coursa datas 
and tinas plaaaa provida tha foUoifing information. 



Nana , 

Addraaa Tolephona: 



Company Nama 



Plaasa chack the courses you are interested in: 



Interleaf Publisher 
Ventura Orientation 
Ventura Buainass Application 
Ventura Newsletter 
Ventura Daaign 
Pagamakar Basic 
Pagemakec Advanced 



Putura Couraaat 

Interleaf Application 1 
Intarleaf Application 2 
MAC Paganakac 
MAC Graphics 
MAC Quark Xpress 
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NC/CNC ProgrMMing 



This clMS it for individuals int«r«st«d in continuing th«ir study into sdvsnesd 
■«itt«l HC progrABMing. This dsss is for individuals who wish to aovs froa 
bMic nunsrieal control progruning into th« ns« of th« coaputst on which 
coavsrsationnl Isngung* basic 0 coda word addrassing foroiat will b« usad 
on both ■ills and lathas. 

PRIRiquxsZTIs Nuaarlcal Control, Basic, or industrial axparianca on NC 
■achinas . 

e Programing Languaga 

Introducas tha rudiaants of tha C prograowing languaga including variablas and 
constants, arithnatic, control flow, simpla functions, and basic input/output. 
Participants will writa (coda, conpila, load, and run) aavaral small prograns. 

Maintananea ManagoiMnt Systams 

Tha coursa is basad upon tha usa of MAXIMO softwara as a maintananea accounting 
managamant tool. Topics covarad ara rapair part tracking, rapair dasign 
procaduras, ordar initiation, customizing raports and cost analysis. 

Just In Tima Hanufaeturing 

Tha studant . will laam tha concapts of JIT production that diractly cuts 
invantorias and raducas tha naad for storaga spaca and ralatad fixturas. Tha 
concapts of JIT as a quality improvamant tool will ba amphasizad. 

Robotic Molding 

An introduction to tha application of tha robot to tha walding procass. Tha 
do's And don'ts of implaatanting robots in walding ara discussad. Programming 
concapts ara includad. 

Statistical Precooo Control 

This coursa?will taach atudanta tha corract usa and application of varioua 
atatlatical toola of analysia, auch aa attributaa charta, variabla charta, 
parato analyais and procaaa capability. Tachnical aaaistanca is avallabla to 
aaaiat you in making application to your oparation. 

Dooign of Ixporimonts 

This coursa will offar to tha atudant an opportunity to laarn about an advancad 
atatistical tachnology. Onca la/irnad, tha stndfint will b« abla to produca tha 
quality output at its sourca (tha dasign). Tha dasign of axparimant portion 
of tha claas taachas studants how to sat up tha variablas in a procass 
systamatically and saquantially so as to ba abla to datarmina which of tha 
" variablas is having a significant affact on tha outcome. Hypothasis tasting 

is an inharant part of daaign of axpacimants that will allow studants to answar 
tha question of significance ataOistically. 
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Introduction to Ixport syotwM 

Thii courst builds th« eonetpts «nd skills for kaoving «nd using Expsrt Sjstuwi 
th« poworful productivity tools bolng ImplMisntsd with incrssslng frsqnoncy in 
tho work plscc. Ths coorso providss practical training at both tha concapt and 
tha applications laval, with opportunity to analysa an actual work placa 
problasi braak it into alaaantSi and produca a functioning Expart Systaai. 

Tochnieal Assistanca AutOMtad Waldino 

A autoaatad walding systam ia availabla to ba placad in your coopany for a 
pariod of 90 days. Tha intant of this projact ia to allow you to try robotic 
walding in your plant on your parts baforn aaking dacislons about futura 
lop laaant at ion . 

Fox Vallay Tachnical Collaga staff will train your oparators and assist you on 
ioplamantation and application to your product. 
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Nanuf aetiiring ppoctssas 



Tbm k«r to lapltMntatioB of th« eeaputtr iattgxatad •ae«rpclf« is th« 
•l«etxoala ooHoaiutlea b«tir««a thm basla«t« tad th* aaaafaetuclBg op«satieBS. 
fox V«ll«]r T«chai««X Coll«t« ^ iaatzuatioBAl psodaets which on mimt you 
In falBias wv^rtlaa xalatad to iaccgratloa o£ tha faetoxr floor oporatlea. 

On tho felleirist P«gM 70a will find doaeriptieaa of iastztietiaa«£ pxodacts 
availablo at FVIC. Aftor jr«vi«wias thoao ploMO taka tha tiaa to eoaplata tha 
iataxMt; aorvaT'tad sotnm it tot 

Fox Valloy Toehaical Collaga 
1825 N. BlttMMoad Oriva 
. P.O. Box 2277 
ipplatOB, VI 54913 
ATTN: Richard Schaidt 




Namifactupino Proeattat Product t 
ZntroAietion to Autoiiatod SystoM 



SMrteaM 

An inttgrattd OTitoa of diffortnt nodulos for trinaforrinf part print 
Infonaatlon into coavutar nunarlc control protraanlns coda. Tha oaa of tha 
ayatan to Intagrata tha daalgn and aanufacturinf funetlona will ba taught. 

Robot ica Introduction 

A firm foundation in induatrial robotica will ba aatabliahad. Tha najor 
alactronica and aaehanica of coonon robota will ba atudiad. Robot typaa, 
typical applicationa, and and-of-am tooling will ba praaantad. Tha prograoning 
of pick and placa and aarvo robota will ba includad. 

Introduction to Plant CoMiunicationa 

Tha atudant will gain an undaratanding of tha baaics of plant coomunications. 
Topica includa tha hiararchy of coamunications, LANS, nadia, MAP/TOP and floor 
laval davicaa. 

Prograaiaablo Control Introduction 

This is an introductory cours* for tha programmabU controUar. Content will 
includa n raviaw of laddar logic, baaic pcogrnimBing, PLC aymbola, tranafarring 
standard laddar logic to PLC logic and Lntacfacing. 

PRIREQUISZTEt An understanding of diract currant, altamata currant and laddar 
logic . 

Nicroprocoaaors 

Tha microprocaaaor haa ravolut ionized tha alactronica filad bacausa of its siza 
and capabilitiaa. Stud«nta ara introduced to ita impact in tha alactronica 
fiald, tarma uaad in ita operation and application, varioua number ayateM, and 
arithmetic nanipulationa. , The courae includea an introduction to programing. 

PRIRiquiSZTIt An undaratanding of the principled of digital logic and the 
varioua logic gatea. 

Nuawrieal Control-Basic 

Baaic Numerical Control deala with three broad areaa of numerical control, 
namely the baaic concapta of numerical procasa control, tha deaign features and 
capabilities of NC machinea and the economic programming of common typea of NC 
machine toola. Thia course provides meaningful inatruction to atudenta who plan 
to entar tha machining industry as skilled trades paopla or technical Uval 
amp loyeaa . 
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Manufacturing Proeatsaa Znatructional Zntaraatt 



Llatad b«low «r« Inatructlonal offarinfi And tachnical assiatanca that is 
availabla at Fox Vallay Tachnical Collaga. Wa invita you to co«aicata your 
■anufacturins trainint naada to ua by conplating and raturning thia form to 
rVTC. 



Nama ^ 

Addrass T«laphona: 



Company Nama 



Plaase check th« courses you ar« intarastad in: 



Intro to Automated Systamn 
Smartcam 

Robotica Introduction 

Introduction to Plant Communication 

Prograamabla Control Introduction 

Hicroprocaaaors 

Numerical Control Basic 

NC/CNC Progranaiing 

C Programming Language 

Haintenanca Hanagemant Systems 

Just In Time Manufacturing 

Robotic Welding 

Statistical Proceaa Control 

Dealgn of Experiaienta 

Intro to Expert Systems 

Tachnical Aasiatance Automated Valding 
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NoU: Thii ii only a porliil liitinf or tha courM K ^ili 
program. For a compItU dtseripUan. sat tha FVTC 
ca Ulof. 

Emphaiii will bt placid upon hydraulk control circuit 
dcvalopmanl. Bui« hydraulict. hydraulio activaUn, 
accumulaiort, valval, pumpi, motor*, fluidi and nitars 
willboituditd. 

Emphaiii will bo plaetd upon componanti includtd in 
pneumatic control ctrculta. Basic pnaumatie principlti, 
mt comprauton, work davkoi, control davicaa and circuit 
ditgrtmi will bo amphaiiaod. 

(603*147) ladtiatrial Computor FrogmmaiiBg 

Thii courM ii an introduction to tha digital computar. It 
acquainU tht itudtnt with tha PASCAL programming 
longuago. hordwtrt operation and um of tha digital 
computer 

(62S-I02) AtttopMiUd SyaUma, Introduction to 

The courie introducti iha itudtnt to tha concapta involved 
in tha movamtnt toward factory automation lyitemi 
dicuttd by the demandi for increaied quality and 
competitive peiition. ConcepUoftha factory of thf " «ra, 
such ii CIM. parts femiliei and Heiibli manufif ig, 
will be covered. 

(6 2g-104) ElactrteUy for glactroatce 

Tha course is tha basic foundation for subsequent syitemi 
study. Abasic knowledge of direct and alternating current 
cireuita and test equipment is gained through practical 
application and theory. 

Prerequisite: Concurrent enrollment in Meth, 
Technical, Intermediate 

An Rqual Opportunity Employer and £du«itor 
Operetinf Umi«r An AHinniiuvi Ktuon Plan 




RaxVhBe v 

lechnioj 
COLLEGE 



\H5DqNot 
SuooccdUnfl 
You Do! 



Pnnud wiih th« auieunce of Pos Viilley IVchnical Col)«|«'« 
Piintini proffTom itudenii 
200<Vl3>Sa 



(tM»IOi) MaattilMtujriag TecbBology I 

eeune rill present an overview of manufactuHni 
processes used in industry. Meterials, methods and 
Unainelacf ereaminon manufacturing techniques will be 

S resented. The eommon manufacturing techniquH will 
e discussed, and potential for automating will be 
eaplained. 

(miQg) Digital aad Analog CtrcuUa 



This count Is a study in digital electrenica including 
binary numbers, esdes, Boolean algebra, logio circuits, 
counters, registers, decoders and sUrage devices. Analog 
devkes are studied u they releta to their epplicetlons in 
digitel circuits. Bmphesis will be pieced upon systems 
application. 

Prtrequlslleo) Electricity for Electronics; concurrent 
enrollmont in Math, IWhnical. Advanced 

(WHO) MauuDscturingTlfcchnolocy 11 

This la a study of computer-cenlrolled menufacturing 
precessee with an emphasis on computer numerically 
co«'trsllfd equipment Concepts involved in achieving 
quality and productivity gains will be emphesited. The 



common 



will pii 
ly used in 



tha industrial environment. 



UDRobottce 



A .irm foundation in industrial robotics will be 
established. 'Hie m^r electronics and mechenics of 
common roboU will be studied Robot types, typicsl 
applications and end-of*arm tooling will be pressnted. 
llie pregramming ef pick end place end ssrvo robots will 
be included. 

(dtt^m) Hoctrical Machines end Control 

Titis course is a study of direct and alternating current 
motars, their operating C iracteristics. construction and 
mechanical switching techniquH. ThrM*phess power 
will be introduced eking with sensors and sysUm support 
equipment such as conveyors, psllatixers and machine 
loaders/unloaders. 

Prerequlsita: Digtui and Analog CirculU 

(Will) MIcrotwoeeaor FundemonUls 

The theory and applicetion of the microprocessor for 
control (Unctkms, softwers logic end proceuing data will 
be emphesised. Advenced dieiul principles related to 
microprocessor system architecture, proeramminfi. 
timing and Interfacing will be presented. 
Pitrvquisito: Digital and Analog Circuits 



Coatrol Ptviooa 



The course will cover industrial control devioes, Ibeir uses 
and Interfoco. The oontrel device aa a eemmunlcatlons 
and lnformation*gathering device will be etudied. Tha 
student will laam to program end iaurfoee eentrol devices 
such as programmable eontrollers, robots, 
micracotnptif rs and vision systsms. 
PrsrtqutsiUi DigiUl and Analog Cifvulu 



(m-ltt)8Tvo8yafma 



The course will aumine industrial servo control. Pscus 
will be on vaMty and position coniro). Devices such as 
rsiolvers, encoders, supper motors and industrial drives 
will ba studied. 

Prerequlsli«: Digital and Analog CireuiU 



Blistpriat Raadtag^CAP 



(•iE-lll) Syatema lategwttoB 




The course will be e combination ef instruction concerning 
symbdliution used on industrial blueprtnte and an 
introduction ta csmputerassisted design. CAD will be 
eumined from the point of view of bisic principlee, uee 
and application U computer-iniegrated manufacturing. 



The student will interface various control and 
manufbcUriiy devices with working manufo«^'*<ing 
systemSi Tne courH will stress eommuni( u, 
optoisolatlon, operator information and eystem sai^ y. 

(•1»I30) Mswufiicturiag SyaUma Application 

The atudent will develop, in a ^roup setting, a reel or 
simulated manufacturing lysUm which characterises the 
eoneepU learned threupi the Individual courses. The 
epplicatien for the study will be an eaisting 
menufocturing operation in en eree industry. 
Pr«raquisit« SysUms InUgretion 

(I1S>I44) EiCctriol Power SysUaas 

This course ia inUnded to enable the student U woric with 
induatrisi power disthbuUon sysUms. Emphesis will be 
plscod upon in*plent distribution of single* and 
threo^phsse sysUms as applied U euUmated 
minufacturing sysUms. Emphasis will be placed upon 
Mfe working prsctices reletsd U high voltage sysUms. 
PreraquieitM Direct Current end AlternaU Current 

(•ifl-141) Motor Drive SyeUms ^ 

This course cavers verious drivs sysUms. Included will 
be moUr basics, direct current end elUmeU current 
StudenU will undersUnd veriable frequenof, pulse width 
moduletion and sis sUp. Direct current drives end their 
epplications are Included as they raleU U sysUms 
inUgretion. 

Prerequisites^ Direct Current end AlUrneU Ci t 



Automated 
Manufocturing 
Systems ^ cmuyuy 
Technician 
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A Short Letter To 
People Who Might #A 
Belntereetedln 
Automated 
Manuftieturing ».v 
Syfteme As A 
Oareer^M 

VteMlfhiMkM«rMir,*WlMln»cUy (tMUmaUd 




^9 fccm lnttllifMiC 



With M tMMltlt ^ifrM In AmUiimM MMttlktttriiifl 

luifd wwli llist jTM will fffid Am am vmIIIii^ 

AIUfyt<iftt<tHtobff> ilniff t,toMtwlliityr w > w ilirto 
filfi mrttif l m l| M WtU • f w ai ^ l aaiafir m m 



frwi Wlaltltr vni D«vt H«iniiaii 
Inilnictert* AM8T Frtgram 



Our Graduatai Have Found Great 
Joba. Htra Ara Soma Examplai... 

PLC ProframflMr • XiiMiie SytUmt, Mtiuiha 

ApplkaUofM BngiiMtr 
ProfMalMuir Ctnlrol Cofporailon, Appltton 

Ptold SMirkt Ttchnldtn 
Olddlnp * Uwto, Pond 4u Ue 

Salts AppUeaiion BngbiMr - Square D, Oihkoth 

MainttnaiMt Ttchnldan 
Piarct Mantifketurinf , Appltton 

Bltcirical Dtaigntr - Waldiiioilon, Mtnaiha 

Mainiananca Ttchnleian 
Waupaca Paundry, Waupaca 



ill .ou Were 
Working Aa An 
Automated 
Manufacturing 
Syitema 

T^hnician. What ^ 
Could You Do? ad 

AirttaiaM MfwIkUrii^ 4mU wlUi Mil CMMpU cad 
handed appHtatltac BacaaM if this dIvtrtHy, ta 
•bandantc af appariaiiUIci awalU yaa. TkfM 
ipptr ia wWct win clWw y«a la grew U Any HmHi tKal ytn 
lot Ycaccaldbcinvah^ln! 




a 

ft 

a 
a 

a 



Proframminf Proframmabla 
Lofif Canlrollara (PLCc) in 
laddarlagic 



Intarradng manuracturing calls 
with aansora, connputara and 
nachinaa. 



Implamcntinf viaion technology 
in a manubciuring anvironnr^ant. 



Programming and intarfadnc 
robola or roboUc*Uka naachinaa* 



Intarfacing machinat with other 
machinaa to updaia and 
automate. 



Working at ataiioni and concepts 
in 8PC. CAD and CAM. 
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AUTOMATED 
MANUFACTURINO 
SYSTBMB 
TBCHN!CIAN: 
TheAaaoeiate 
Degreoo. What^a In 
It For You? 

A 9aMar Havla lb Hmt rWit M Oa 
r^foof rath 

il«rt la Jaal two yasft, not iW. 

INrii CTasaee $m%%wk Hbee tllb Aad 
aolMdala. 

Oe te s ti iii l , dsya ar alglhu. 

mntYOm OalllaanaJak 
At FVTCj fl psr u at sf ear aadaetsi geijibs 
In iii^ lUa* Aaleaiilid M ' ' 
ftfSiteaie1>J>a5iaagf a daa 
tMrvalaelalhaJibM ' 
leratmll 



I aa^ prsvsR 
Salertaoaad 



la ear 



QMUMitOa'^aelMali 
i U«a Aft HaM Or yea «a 



fiHT AtlVrC,aarlaiftfailiriiw 

IbaH Oat aeal Werfd* HaadaOe 
japfrteaae Oa iuidae li ftal C aatwle Aa^ 



( 



Oar gradaaics era reedy 1e 
l»Mkftfeldey«iUM>2. 



Hara*i What Soma Of Our Oraduaiaa 
Have Said About Tha Program.** 

'nrKe Aaleaialed MaaalbtUir'*M Sysleeis pngraiii 
pfapafad Me vefy well fee eijf eiaewtyawat It epeaed vp 
eeaieayeapefftaaltleslWaMlallMagakb leeaUliave 
gMM ar elitlrealee. nCe er seanpalert. I sad* 



i eaded ap aelag 

alliflKeei^ny peelUaa. It was e vary geed ptsgraai 
endlwaaMreseaie ' 



Hie AutemalcJ MoaafactaHag SyiUaie pngram was en 
ev^^syeUei eda^atleaal espeHsaee asseaee if we degree if 
pfactleal ^ands*ea* Iralaiag en dMfeieat ladeelfiel 
e^alpMeat, TKe vaiiely ef sefcileili that were severed 
eeatiaued la Biainlala aiy Interest es Ike pngrem 
pregres'^fid. lepectetly rewording wae tSe diease le 
cemb ell ef Ike leemed eewiepfts lalsa werkWig, eievkig 
aiaaulacturiag lysteai " 

K 



At JUTVD 
TBCHHICIAN 
TMaleimai 
Orodaalien ^ 



MAHi;rACTimiNO fYirsiit 



»-iet 



I 



I 



eis-ias I 
eei.iee^ 

SS4*iee Mellii 'ailwliil* Inlinetaeli 

aiocKi 

eee^MT leSiaHil Cwnpatir yNgrwiwIi^ 

eis*tee n^tdeoaAMO^QifAi 
eis*iia MMMiMMii^iMMWiwn 
sei-in " ^ - 



4ie.iai Hy*wHcB 

ne-iit Mean 

e».IU gbcWMMecNfiMMSOHilral 

ete-ue law^nnn 

eSS*ISS Meier ^N4wi Sjyefeefiii 



tettva ase. 



lae OmWel OwltN 
espies at^waMieiei 

seMoa " 



sie-iai 

ase^ite y^eprte i iMwigpy tf) 

egS^llS Ih^elwiM iMlversltaA 

SSMai CUneeeiiaMai, HMtlee ^Si^^im 



atocKs 

Me.tM iiaMtAginri«B ^- -* 

pwiwunvnng vyvvme #if 
SSl laS CsHMMirieablMi 'ftclHiliei 



I.11S 



if He 



iCrtSa 
SCfeSMe 
tCieait 
ICieau 

•ICatts 

llCnaie 

SCriaia 
SCraeiu 
tCrtait 

UOeSie 

SCrMKt 
SCnaii 

soiait 
scnau 

SCnSHe 

Ateits 
isSiSS 

SOrtSlto 
SOr«au 
SCnaii 

-liiiiau 
iilSfSu 

SCfvSitt 
tCnSltt 
SCrtau 
SCVfSili 

JXniis 
ItCraSHa 

tCf«4Hi 
tCnau 
tCfeSHa 
SOvata 

JKikdItS 
itcnatt 



How To Gat Started.- 

Cell er write Hereen Jehnten, eur dlvisien ceunittor. 1VII 
fMr abeot year curtiot eHastlea end whet yey*re inltr* 

Aei^^ til aBA f ft fial« 
www Nti W1 fWl^i 

IWknWel Divlilen 

Fes VallerlWinkel College 

lISS N. BliMmeund DHva-P.O. Bex 2377 

Appletea,WI ft4tlS«m7 

(4U)7aM776 
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Gateway Technical College 



COMPUtER INTEGRATED M n|UFACTURINQ TECHNICIAN 

Atsoclita of Appiwd Sctence D»gf 

ceurm (•) in this program art taught tt GMfwiy IMuilCil Cdto^^ 
Ktnoiha and Bkhom CampuMt. contact a Oataway counialof for dttiHi.) 



Nwnbtr 

62S-100 

628-101 
604-151 

804-1S2 
604-193 
105-1S1 
606-106 
600-103 



806-121 
606-126 
604-161 
604.162 
601-101 

626-102 

62S-10S 



623-175 
626-104 

600-130 
620-110 



620-105 
606-174 

eifrioi 
eoMos 



fOS-122 
605-174 
O )05-112 
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Pint: 

*Automatid Mfg. Conctpts/lntro 
OR 

*ConctpU or EnttrprlM/CIM fbr Mgmt. 
•M>tt> ISHPrwq. S04-100 or 

Httofoctory ptocomont toit loort) 
'Moth 192 

•Moth 193 (Proroq. 604-191) 
'Mkrecomputoro/lntra to 
*Tochnlcol Oro«vlno/Undtritondlng 
•Sociology. Introductory 



★t9tM0| 



*PhyttC9l(frtrtq« 804*1 S3) 
*Computfr AMtd Drafllfig 
•Math 161 (Prtraq. 804-1 51) 
•Mstti 182 (Prtrtq. 804-1S3) 
•CngiMi CompoaMofi I (fraraq* 801*100 

or lattaf aciofy ptacafntnt taal icora) 
^Automalad Manufactiirlng Programming 

(Praraq. 828-100 or 628-101) 
*ManufacittrUig Procaasas • Machining A \MMing 



TMrilamaatar 

^Quality Control 

^Compytar AMad Daaign ft Manufacturing 

(CAD/CAM) 
'Paychologjf. Introductory 
* Robotic MKhanisms I 
•Eiactivt 



Paurth Samaatar 
*Computar Intagratad Mfg. Applications 
^Automatad Mfg. Systama 
* SpaKh / Fundamantals of 

rrKhnlcil Wrtting (Praraq. B0M01) 
'Elactivf 

Siif gaatai Elactivaa 

eifctronlc/Prtncipiai (Praraq. 605-1 12) 
Digital Circuiti (Praraqa. 60S-122 6 60S101) 
AC /DC Principlas (Prtraq. AlgaUa) 
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110.79 
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76.50 
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Omt^ of tho ippilcatlen of computor- 
boNd Mitematton. Prtoont atlont wNI 
fOCM on oofnputir contfoRod motelor 
MtayotofM for product dtilgna port 
forming, ossombly of ports, tyb- 
oMombHM. production plonnlng. control. 
Information, dota control ond hew 
tubsyotomi sro Intorconnoctod ond 
mnimunkotioft roqulromonta to form on 
"Intogrotod^ Ofstom. 



Mnamaiaa ivawf aaviiniig i 
A aludy of automatad manuffecturlng 
tqulpmtnto aat*upo optratim and 
progrMiMlngi Typaa of codl n g> faada and 
spaada. tool aalactlon and othar appN- 
cotlona aro atudlad* Tha atudank wW uaa 
rnkrocompyt ar ayatama 
craattan* aditing and doiwn loading* 

AMtoMlad Mamrfacturlng SyaMna 

Work on tha practical appNcttlona of 
automatad manufacturing qratama and 
Induatriai proctaaaa. Tha couraa to a lab 
and lacturo with ampharia on tha practical 
Intagratlon of manufacturing, tha 
machamcal dralgn and computar 
tronka In control pri 
application of knowladga m plant layout, 
matarial flow. Invtntory control and data 
communication wilt atoo ba covarad. 



^ AMad Oaalga 8 MaMfbctariag 

pywttMi and oparatlon of CAO/C AM 
aqulpmant to Inckidat plottarab digltliart, 
pnAian^ ano mooama* wannaw or 
application aoftwaro P*ck*0^|_^^ 
nu^Mflcal control* circuit board daaign* 
flat pattam Ipyout. and naating art 



' Intagratad Mf|. ApptcatiaM 
OM 'tadinlquaa ara to analyst and Implt- 
mant actual or aMulatad manufacturing 



I a pndact prapoaal which 
WM Moorporaca appacapon ano viiagra* 
tlon of OM aubofatama to manuf acturt or 
pracaai a garc or produ c t* AppHc atl a n 
aoiuiiana wm raquira gainarmg ano 
dovaloping of data« planning and 
a chadullngaprocaaaoaqualttyan diycm 
control plan, hardwara and aoftwara 
anglnaarlng* actual or almulatad 
appacationo ano a prqiaci rtpon* 



Study of boak Intaracthrt computar 
grapMca commanda. uaad In tha craation 
of Mnaa, cbdoa* area* fMata. ate Atoo 
covara dhnanalonlng commanda* caittolan 
and polor coordinataa, arait and toom 
comm a nda^ AN drawing to dona on tha 
computar* 



NOTti Prartqutoitta can ba walvad with dapartmant approval* 

Raqulramaata for Oraduatlani 

1 . 65 Craditi with an avtragt of 2.0 or abova. 

2. 'Avtragt of 2.0 rd or abovt for thtat major coursas. 

3. •Couraaa which may bt takan prior to tntry In tha program. 



* Motat Raaldtnt count fats art bastd on tha 198»00 tuition rata of 135.25 
ptrcradltTtittulttonlncroaatfbr 190(X1 to ytt to bt dtttrmlntd. 



From lima to time tht District may offtr a particular cvurit out of puWishtd y^u^t^^. By 
ID doing* tht Diitricl d(M not obligatt ititll to otiti Miccttding Kumm out of stqutnrt. 



Etftdivt 199091 Srhom Yaar 
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ay ftr Mmmwiiirt 

Covtrt nan'tnginttrlnf ana non* 
minyratturltio Mcttofis of computtr 
intigmtd fytttm. Niirodiicft cofr^Miur 
tfiitfraiid iMfiyfactyrlfig AincUora for 
fiiiiiiQifnifti dtdnoA imMoq* IndudNiQ 
tifiiiMtf MCh at sufNnrWoA of commuAi- 
catiM lysitfns. pc^jict inaoiQtfMfit* 
itchnicai rtpom and prtMotallofi of 
graphki. 

MadMMaa'l^M 

Procttatt and princtplaa raiatad to 
InOutlftil fMCMitlnQ to liwludat itiHHno* 
tyrning* grinding* drilling* boring. 
broicMng. and NC machining. Tha uta of 
faiiantri. adhaaivaa and walding 
a ppM catl oni ara alia atudlad through 
thtory and *1iands on** axpartanca. 

Mkraaampiitart/latro H 
Btglnning couna amphailting aaaantlai 
computar concapta and tarmlnoiogy with 
mlcrocomputar laboratory actlvltlaa 
inciyding word procasiing« spraadthaat 
programi databaio programs and an 
Introduction to tha BASIC programming 
languaga. 



Tha concopts of guaaty; guahty control 
adminittratlan; quality aa an angmaanng 
functions ap^ication of atatlaticai 
tachnlguaa, luch m froquancy disin* 
budona, control charta and sampNng 
taWaas guaNty control apptiad to now 
dailgna. atudlod. Actual or ilmulatad 
Induatriai iltuaciona ara praiantad. 

Bsbaaic aiac^afllMRa § 

Intagratlon of alactromachanlcal 
macnamima ano onva uain mouiirai 
mbol Itondimantm. Study of aarvo drtva 
Qfstama of tha aiactric hydraulic and 
pnaumaUc typa and how thay ralata to 
macnamcai onva ^focama* wcro n uontnc 
robotology and thair industrial 
appHcatlona. 

Ibchnlsal Orawloa/Vadaratanding 
Survays actlvltlas In tha d raftin g 
•dapartmants* print rooms, and graphic 
arta aroaa of buslnaaa and Industry. 
Multlvlaw. aaonomatrlc, obilguo 

auuNary vlaws« sscttons* ravohitlona* Copy 
mathoda — slcatchlng* hactograph. diazo, 
pnoiograpnic* 
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BittyUwIOeniumwIINi' BrrniHnm HiiartiliWOii— twOUwiLn 



1* CampuMf taligwisd MsMtMariig BmpaasufVMMriHii RsqponMi Itar an bAigfidoo af 

s^p^lp^Rsaa twiw^wd la airtsi 
I I >i l iii tnft i » iir to |1 



9il 

■MHMCWvg iwnfliBn uiBHi ipsop lasNSBgi or nmpav 



upporaMiRiH 



AjilMMfMMa 



1. 
2. 

viiMr ■nvniMOii 
ApMadM and biisfartk lluia bs dMdi aBnadBuiL aMs ta psfsno ofal la laiA^ 

^^^^^^ ^^^^^^^^ ^^^^^^^^^ ^^^^^^^^^ ^^^^^^^^^^^^ ^^^^ ^^^^^^^^^^^^^^^^^^^^^^ ^^^^^^^ ^^^^ ^^^^Am ^^^^J^^^^^^^^ 

■a^r pwipvaonncL amc n csmpuwi anaaHBOMSDwaBHOPmb «■ wsppBoan « ow 
nMuMwIng pmoM Is nsoMSQf* ShoUH ba aMng la Imo nsw aMnw and app^ pstt n^^irtinMi 

fN^na iiign bchooi voaraw Mwrani anopc usuim^ iKiwin^iini uuiHb 
Mnang ai ms nsKL 
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Lakeshore Technical College 



Tltlts T«chnic«l Applieiitiont in th« CIH EnvironMnt 

Crtdlts 12 



Courtvt 

OriontntJon to th« Conputtr Intagratod Enterprise 
DiiAJnAst Appi tcAtlons Overview 
MdnuCactuciiif Refloiirce Plannlns (HRP) 
CAn/CAM Linkages 
Manufacturinff Technologies 
Implenientation Migration 
Integrated Systems Application 

TOTAL 



Court* Descriptions 

orientation to the Conputer Integrated Enterprise 

Th« student will b« presented with an overview of the computer integr 'it 
enterprise involving mAnngement, engineering and production. Emphasis 
will be placed upon th« technologies involved, the benefits and the 
integration requirement. 



Business Applications Ovarviaw 

The course will provide the student with the opportunity to explore 
the integrated business enterprise. Emphasis will be placed upon 
financial opplications and costing from order entry to financia* 
analysis. 



Manufacturing Resource Planning 

TIio coiirse will exomlne the application of the manufacturing resource 
planning role in the computer integrated enterprise. Various business 
and monufacturing applications such as purchasing, inventory, master 
scheduling, prwluctlon control, etc. will be reviewed. Particular 
attention will be paid to the inter-relationships between the 
applications and specifically how they affect plant floor operations. 

7A0/CAH Linkages 

The course will provide the student with an understanding of the 
communicotlon linkages from computer assisted design to computer 
assisted monnfacturlng to computer numerical control. Emphasis 
will be placed on the implementation of computers in the design of 
manufactured components (CAD), product engineering (CAE) and tool 
path creation for computer numeric control (CNC) machines. 



Hanufaeturing Technologies 

The course will intro<hicu emerging technologies which are necessary 
to success fully implement computer integrated manufacturing. Examoles 
of topi«:s that will be covered are statistical process control. Just In 
time, sot-np reduction, group technology, etc. Applications of process 
related to robotics, vision systems, and bar coding will be covered. 
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Z8AC PROGRAM STRUCTURE 



PHASE I — Introduction to Intogratod Syatoms 
CourMi 699-100 (1 Crodit/lS Hours) 



1. Swioral forMt of X8AC proorM* 

2. CZH •Acronyiw and toros. 

3. OvorviOM analyoia of mn intogratod oyotoM. 

4. Contraotino CIH toehnologioo. 

5. Rolo of toM work and coiMiunic«tian«. 

6. Introduction to tho I8AC Intogratod SyatMi 



PHASE II — CoMpoMMta-^f an Intagratad Syatam 
(4 couraaa - 2 cradita/36 hours aach) 

A. Cofflputara and Syatama Architactura 
Couraai 699-102 (2 cradita/36 houra) 

1. Elaaanta of a coaputar ayatan. 

2. Data baaa ayatama. 

3. Laval a of languaga. 

4. Diak oparating ayatama. 

5. FloM charting. 

6. ProgranMiing. 

7. Filaa and data baaaa. 

8. Uaar aoftMara. 

9. Talacommunicationa. 



B. Manufacturing Planning and Control 
Couraai 699-104 (2 cradita/36 houra) 



1. Bill of aatariala. 

2. Invantory control. 

3. Buainaaa planning. 

4. Maatar achadula. 

5. Matarial raqui raaanta plannirq. 

6. Purchaaing. 

7. Syataii avaluation* 
e. Juat-in-tiaa. 

9, CIM manufacturing planning and control. 

C. Product Daaign and Product Analyaia 
Couraai 699-106 (2 crBdita/36 houra) 



1. Dimanaional aatrology. 

2. Statiatical procaaa control. 

3. Coaputar aidad daaign. 

4. Siaultanaoua anginaar ing. 
S« Automatad inapaction. 



ICO 



D. Autain«t«d Production and Proe««« Control 

Courooi A99-108 (2 eroditB/36 hours) 

1. ProcoM eontrollors and notworklng. 

2. PregrMNnablo logic control lora. 

3. Hatorial handling ayatoaa. 

4. Robotiea. 

5. •AutoMtic idantification. 
6.. <CM)/CAn) aharad data baaaa. 
7. Coapaet IZ prograoaing. 

0. Poat procaaaora* 

9* Tool path aimulation. 

10. OoMn loar*!ng. 

11« Tool raquiramanta. 
12. 



PHASE III — Applications of an Xntagratad Syatam 
Couraai A99-U0 (3 cradits/S4 hours) 

!• Toain structuring 

2. Product davalopmant 

3. Siaultanaoua enginaaring 

4. Toaa.problam aolving 

5. Production aimulation 

6. Product production 
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Abstract 



Mllvmuk«« Ar«a Tachnioal Collaga's 



Coaputar Znt«grat«d Manufacturing Cantar 



subaittad by: John P. Stilp, P.E. 

Aasoolata Daan 
Tachnical and Industrial 



Tha Milvaukaa Araa Tachnical CoIIaga's C.Z.M. Davalopnant Cantar 
consists of a nuobar of industrial automation davicas, such as 
robotics, conputar nuaarical control aachina tools (CNC), 
programmabla controllars (PLC) , coaputar aidad dasign and 
manufacturing (CAO/CAM) and coordinata aaasuring (CMM) which ara 
intagratad and working in conj\mction with ona anothar. In 
addition to tha industrial aquipaant, a businass coaputar links 
tha Cantar allowing both tha businass and tachnical sida of 
C.I.K. disciplinas. 

Tha Cantar is usad to instruct tha industrial workforca in tha 
Southaastam Wisconsin araa in tha usa of aanufaoturing 
autoaation, and to apply thasa taChniquas in thair aanufaoturing 

?lants. This facility, dadicatad in 1986, is ona of tha first of 
ts kind in tha Unitad Statas. It elosaly aodals tha National 
Instituta of Standards and Tachnologias • (HIST) Autoaatad 
Manufacturing Rasaarch Facility (AMRF) . 

Tha antira oparation is controllad by a sarias of coaputars, 
which coordinata all activitias of aach coaponant in tha call, 
and ralays aassagas back to a call eparator in tha font of a 
graphic pictura. All thasa activitias ara happaning in raal tiaa 
undar coaputar control. Artificial intalliganca and spacially 
davalopad algorithaa ara usad to control cartain procassas. Bach 
piaca of industrial aquipaant is instruotad to oparata in tha 
axact saquanca as dictatad by tha aanuf aeturino procass plan 
which is davalopad as part of an ovarall aatarial rasourca 
planning (MRP) systaa. Tha call control coaputar racaivas 
inforaation froa tha businass and suparvisory coaputars and 
autoaatically coaaunicatas to davicas which ara unattandingly 
manufacturing diserata piaca parts. Production schadulas ara 
simulatad using coaputar softwara to optiaiza call production. 
Industrial coaputar controllars ara all diffarant vandors showing 
trua flaxibla intagration. Katworking to thasa controllars takas 
piaca via point-to-point coaaunications froa tha call controllar. 
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Thtt eompontnts in th« C«nt«r consist of ths following: 



- IBM A8/400 coaputsr with KAPZCS softvars for business 
applications 

- CAO/CAM eosputar lab with Zanith-basad AT and ZBM-basad 
PS sarias and ST conputars and Autodask's AutoCad, 
Computarvision*s Parsonal Dasignar/Kachinist and 
Bridgaport's EZ-CAM softvara 

- IBM industrial "GEARBOX" suparvisory conputar 

- DEC VAX suparvisory computar 

- Allan Bradlay PI.C/230 call controllar 

- Asaa Brown Bovari pick and placa robot 

- Xaamay & Trackar horizontal aachining cantar with Gamini 
"0" controllar 

- Bridgaport vartical nachining cantar with Allan Bradlay 
8200 controllar 

- Asaa dabur robot with vision systaa 

- Brown ft Shar pa procass control robot (PCR) coordinata 
naasuring aachina 

- Xannanatal tooling, holdars, insarts and tool braakaga 
monitors 

- Sciantif ic Systaas Incorporatad custoa soft%rara and 
intagration 

- IBM ELF data collaction aquipaant 

- Enarpac/Appliad Powar f ixtura powar unit 

- Honaywall Microswltch sanors locatad throughout the call 



Tha KATC CIM Davalopmant Cantar has davalopad uniqua partnerships 
with local and national industries listed above to proaote 
nanufacturing productivity to saall and aadiua sized businesses. 



FLEXIBLE MANUFACTURING CELL CONTROL HIERARCHY 



BUSINESS SYSTEMS 
(IBM AS/400) 



MRP 

PRODUCTION PLANNING 
PROCESS PLANNING 



CAD/CAM 
(COMPUTERVSSION) 



CELL SUPERVISORY COMPUTER 



DBC 
MICRO VAX 



AND 



IBM 
*GKARBOX* 



CiU PLANNING 
•ILL OP MAT^^RIALS 
PART DESIGN 
PART ROUTING 
N/C TOOL PATHS 



REAL TIME STATUS DISPLAY 
DOWNLOAD PROGRAMS 
A/I FUNCTIONS 
ATRIPICIAL INTELUQBNCE 



MhiiukM Am TMhiilcil CoUmi 
JolNiP.SUIp,PA 

TMlMileif and InduitM 
TOOWtslSlaltSlrMl 
MHwaukM, Wisconsin S3233 
414-27MI18 



r 



I 



CELL CONTROL 

COMPUTER 
(A/B 2/30 PLC) 



I 



1 



T 



PROGRAMMABLE CONTROL LOGIC 
CNC CYCLE COMMANDS 



T 



A8EA 
DEBURR 
ROBOT 



BROGPRT 

VMC 
A/B 1200 



KAT ISO 

HMC 
GEMINI D 



MORI-8 
LATHE 
PANUC 10T 



ASEA 

IRB wn 

ROBOT 



BROWN A 
SHARPB 
CMM 



SENSORS 



COMMUNICATIONS: 
PfVOn TO CELL OPERATION 



OURINQ CELL OPERAVON 
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MATC. The Institute of HIRE LeamlngI 

Milwaukee Area Technical College 

1015 North Sixth street 
Milwaukee. Wl 53203 
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CIM Development 

Center 




Milwaukee Area 1 echnical College 
Computer integrated iVianufacturing Development Center 

lAI TMsI C^MNil^SftllMit 



( - 

\ KCSOURCC 
CCNTCR 

orncc 



CONTROL CCNTCR 



g| CIM OOCUyC N TATION | 



0cada:am SYsren 

n n n n 




STAHO ALONC MACHINC/nOtOTIC 
WORKSTATIONS 0 


















MINI 

neiiBLC 

MANUrAC TURING 
CELL 

® 



MATC CIM DEVELOPMENT CENTER 



111 C«ll 



ICI 0«I1 OMitrtI Qiwpii Mf t 
CDI IHtli^lMtiltM* 
III 

in 
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( 

CHI IMaHlMMlMM 
III 



Ul OIMI 



IKI CAO/CAMtMtMi 



lU Mliiiri#ilM« 



CMI Mini AMtMMM^ 
MMHifMtoHfifl M; 



CNI ttontf AltiM a«tolto/ 



REXNOROt INC*« hiftfMfi ipd Mftwiri 



9pd Mftwifi 9II0W10Q eN QiU conn* 
ii to Pi n in jrt y MneW yidiq wor k ipa 

wer§ ie ODHkbOvlPo mo droorvvviieo on tni ouponROory coni* 

ooq tflfominfS to opernor. 



A OIGITM^EaUKMfiNI£Of*^ **>oro Vm computM- containirw 
euttomaadllxNOra!). iM^ 

CAO^bXtf commiNMata to aaen CNC controfwr ind 



An ASgA robot with otii^eirit My irticotottd mo^tmo nt mountod 
^«GM^ tfick. poikionil 

emOQIPOpTmlingcMw-withAaeN^BRAOIJ 
mo ID pooition outofnotic tool ch inBif, 

tmi. eno aiHMition im o rno i ic tool cn onoer* 

An ASCA flvo««iit dotourr^roboc MMMMid with • vision tytttm for 

MTttrooo^^ 

inopoction. 

^^''^^H'9niS!!!!?f!* documtntotion utmg: 

. A/I Aftinool intoKoonco 

. C/^ • Computor AMid Procots Plonning 
. QT. • Group Tochnology 
. Vidoo iouionient tor fotdbtck tnd 
instruetion matariil 

A C0MPUTERVI8ION 3-0 CAQ/CAM PC-bM|d tyttam capabjt 
Of oonofotino nort dootono onri N /C tiwt norti OQMiinbioid inm um 
vIskiMo mocfwhinQ coi* IncludBS wx woristotiono« 

P^P!^! >M<*I *P*>» ''iSiffc^ Snf**^ ^ r^top CNC Ittho. 
mill 8nd robot lor fnochimnQ ftn>M plottic ports. 

The AUTOMATEO MA^HJFACTURING LAB it drivfn by a ZENITH. 
' d rC C 



» computsf. 

Fquipniont indudos ths folowing for individusi vworkststion dovol- 



^gsnsslCNCmi 
sWstop Isthos snd mills 
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What Is the 
CIM Develop* jent Center 
et MATC? 

The CIM Dflvslopnitfit Conter provHes tfich- 
nical support services to orientste firms on 
Bdvsntages of Computer-lntegrsted Msnufsc- 
turing (CIM) technology, provide MATC grsd- 
uates es highly sicilled CIM employees, retrain 
existing workers, try out CIM applications at 
MATC by co-sponsoring development proj- 
ects, end efford eccess to resource mate- 
rials including products developed by MATC. 




CIIVI Orientation 

MATC provides a weekly two-hour CIM 
orientation for managers, engineers, design- 
ers, end production employees or for special 
community groups. The session reviews the 
procees of flexible manufacturing in the ma- 
chining Industry. CAO/CAM systems, snd 
components of CIM. end is used to complete 
on individual CIM development plan. A free 
economic development service of MATC. 



CIM 

Reeouroe IVIaterlals 

MATC hee e llbrery of CIM menuels. meg- 
szines. videotapes, end computer eoftwere 
evaileble to essist in investigetion or ex- 
emination of CIM technotogy. MATC hee elso 
developed eoftwere packeges end training 
materiale available to industry end schools. 
MATC-devetoped CAO/CAM materiels ere el- 
reedy in use in over 700 echools netk)nwkte. 

TO OBTAIN INrORMIATION 
ABOUT 8ERVICE8 COMTACT: 

CIM D«v«lopm«nt CIM Program 

Supervisor 
278-B742 

Continuing Uueation Aooodoti Doon. 

Continuing Education 
278-0280 

Admiooion to Program* Admiiiiono Counselor 

278-6467 




MATC. The Institute of HIRE Learnlngl 
Milwaukee Area Technical College 



TOOWwiSlilcSlrNi 

MitwMl(M,WI 53233 



CIM Edueation 

MATC providtt industry with highly 
Ivintd ortduatM of attociate degree end 
ocstionel progrenw prepering for cereere in 
{IM. The CIM Dr'elopment Center provides 
IVining courses for severel specialized tech- 
teians M support the CIM nnechining end 
lureble goods manufacturing industry. 

lonne Associate Degree programs related to 
«IM include: 

■ Automated Manufaeturing Taehnology 
f iiaetramaehanieal Taehnology) 

Proparoi technicioni to initaN and 

maintain computerized systems. 
B Computeriiad Maohining Toehnieian 

Prepirea tachnicians to operate 

computerized mechines and to program 

the automated process. 
B Industrial Ingineering Taehnology 

Prepares techniciens to plan the process. 

including aiaembiy. flow, cost, snd quality 

controi of products. 
B Welding Teehnology 

Preparea tachniciens to manage and 

program computerized welding aystema. 
B Maohenieel Deaign Teehnology 

Prepares mschanical CAD drafters and 

dasigners. 
e llaosronie Oooign and Peekeging 

Preparea electronic CAD drefters and 

designers, 
e PlaaSiaa Taehnology 

Preparee tachniciena to aet up molding 

machinea and superviaa production of 

plaatic products, 
e Fluid Power Teehnology 

Preparea tachnicians to manage. Install. 

and maintain macNnea uaing hydraulics. 

pneumetics, end fluidics. 

Some Vocational programs releted to CIM 
nclude: 

e Tool end Ola — 

Prepares tool and die skilled workers, 
e Maehino Teol — 

Prepares opsrators of mschlning centers, 
e Computeriiod Numorieel Control — 

Prepares programmars snd opsrstors of 

CNC mschlnes. 

o 
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CIM 

Industrial Retraining 

MATC provides retraining eervice for in- 
dustriee feced with edding new technology 
end needing to upgrede workers. Emptoyees 
mey ettend epeciel courees. senrtiners. end 
workshops offered et MATC or et the en>- 
ployer site. Empkiyeee mey ettend e series of 
speciel courses snd eern e specielist certi- 
ficete in en edvenced technology. Emptoyees 
mey need to heve prevtoue educetton end ex- 
periencee evelueted to determine en indi- 
viduel career improvement plan. 

Exemplee of technicel coursee offered in CIM 
progreme: 

e IMaohining Toohniquos 

e Toehnioel Orephies 

e ■asie CMC Progremming 

e IndustrisI CMC Control 1 

e Cemputor^sslstod Progremming 1 

e Inspeetieq/Quelity Control 

e Industriel CMC Censrel I 

e Menufeeturing MIeSeriels 

e Computer-Assistsd Progremming 8 

e Proeoes PIsnning 

e Tooling end PixSuring 

e Computor*lntegreted Menufeeturing 

e Metoriels Hsndling and Plant Layout 



CIIVI Industrial 
Application Development 

MATC provklea an economic development 
eervice to Bueineee/lnduetry. individuels. 
end collegee in which the CIM Devetopment 
Center is used to develop CIM epplicetions. 
for teeting the feesibility or cost effective- 
ness of the CIM process, or for testing new 
CIM celluler technology, end for plenning 
future products or process requirements. 
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MACHINING ARTICULATION AGREEMENTS 
MATC AND PARTICIPATING DISTRICT HIGH SCHOOLS 

June* 1990 



A11 programs listed award advanced standing In (628-101) Machining 
Techniques, a first semester course In MATC's Computerized Machining 
Technician associate degree program. The condition for a11 schools 
calls for the machining instructor's signature on a certified competency 
checklist. The design of this checklist varies from district to district 
(see sarrnle agreement.) Technical mathematics a^^tlculatlon opportunities 
are also built Into each agreement. At the moment, additional advanced 
standing opportunities tied to MATC's CNC Operator/Programmer diploma 
program are under discussion. 



High School 



High School Course Titles 

Qualifying Students for Advanced Standing 



Cedarburg 

Cudahy 

Grafton 
Greendale 

Greenfield 

Milwaukee Tech (MPS) 

Port Washington 
South Milwaukee 



West All Is (Central & 
West Milwaukee) 



Metals Manufacturing & Fabrication AND 
Vocational Metals AND 
Technical Drawing 

Metals 5-6 OR 

Metals 3-4 with special projects 

Vocational Metals (plus prerequi "Ites) 

Communication Systems and/or 

Engineering^ Drafting/Design AND 

Automated Manufacturing Systems (plus prerequisites) 

Precision Machining (plus prerequisites) OR 
Vocational Metals (plus prerequisites) 

Machine Processes 3 (plus prerequisites) AND 
Blueprint Reading 

Vocational Metals (plus prerequisites) 

Machine Shop I AND 
Machine Shop II AND 
Machine Shop III 

Machine Shop Technology (plus prerequisites) 



115 



Moraine Park Technical College 
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student S^rvlcM 



AooicalloM art aeeaotad In Ito ovdtc 

ffikiimufii MlfMo§ ra^uirafntiils of tto pri^ 
Qrvn. Cich appionl ivhjbI coniplda Md 
fofward an appMclion. including a 
nonrafundaWt tlO faa* 



Counaaling 

Counaalora. advlaoia. latino tachnidana. 
and ear aar lab ina tn idofa art a v a M abia lo 
asiitt in caraar planning and program 
cnoioa* nR proapaoova aiuoania muai maai 
wMh a Moraifia Paik aoiinaalar lo inaufa 
that a aound caraac daoiaian la mada* 

aonal. acadamte. or voeaHonai naa da . 



Financial AM 

Flnanelal aid la avaMaWata M aNgiWa 
Mo r ain a Park atiidanla* baaad on naad» 
Intaraatad aiudania ahoidd aamplaia tha 
Wiaoonain Finandal AW 1^ (WPAF) and 
aubmH to lha appropriata kiloralna Park 
campua. Studania may alao ba oNgiMa lor 
Vatarana' BanaMa. 



Othar Sarvtcaa 

Oihar ttudam aarvieaa al Moraina Park 
focluda placomani aaaiatanoa through tha 
Job Placamani OMca; a varMy ol atudanl 
aciMiiaa. auoh aa intraimiral aporta* atudanl 
govarnmanti and atudanl okiba! houaing 
aaaiatanoa; haakh aarvloaa; and mueh mora. 

For mora infarmaiian« aanlaol tha Studant 
SanHoaa Oapanmant^ Moraina Park 
Tachnieal Coiaga at any al lha thraa oam> 
put addraaaaa iaiad on tha baok panai* 

(Paopla Mnq outaida ol Fond du Ue may 
caR ton fraa tar program and ralatad kilor* 
matkMi: 1-t00472-4IM ) 




DIatriet Map 




Baawar Dam Campua 

Baawar Dm. WI S301«*19g4 
(4l4)IIMigi 

Fand du Lao Campua 
t36 Narth National Avanua 
P.O. 9m ma 

Fond du Lm, WI S4Mlt-1940 

\Maal Bond Campua 
till North Mam mntu 

Uni. WI SaOM-ISM 
(414)3344413 



r^nsMmk^ Uatar Altrmailva ABNaa Flaa* 



Computer 
Integrated 



Manufacturing 
Technician 

—I w — : 




o 
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Computer Inttgrattd 



OflMtdMMduLM 



TbtrapW 



^^^^^^^^^^ 



NlVONttf IR Ml Up^ I 



Tilt Conyultf MiOfilvd MimilMluHnf 




olCNCMOhinMlDr 
• MmirW fftaMos Md 



fiMoutoduflnQi 



10 mpifyliofy 
oupofvtooc Of 
ondotMudo 

In fiomoulor 



NfOOMi QyaMloollono 

• Pfkif coiifSM or wDffk MMriMiM In 
fiMoMno ttiop ond drafting 

• Good rooding ond molh skMo 

^ Micfooompulic OKpOflofioo holpful 



RANGE OP OBTAINABLE MAJOR 0CCURATI0N8 

FOR 



•::OMPijrrR INTFGRA'if 0 MANUFACT! 



Offofvd at Pond du Lio 



TL-XHrsllCiAN 



PmMO MOHpOiOMtaOpI 



CAOCAM 

6tlt» In Mm iMiiutMliMlM 



(oidry lovol) 
Mofis Pvof 

OfwkonfMm lo o iipport 



CNC 



I! UMM MflOUt loali HMMMfV ID MMMft Wld 

tor produoHon runOi 



gfonwrinij of fobolo ond pfogrMiNOoHo oovilioRofO uood bi voriouo 
mom d ooluHng oiMwomowl i i 

pionNO BWMMwnng vmi ■wnipsR fionw wim omwv lo mv 

A^^A ^M^M^JI ^^^^^^^ ^^^^^ ^ flk^^aA^^M^^ i^M^^Mi 

VNi mm WW lUSQMV Ol VBOfll W nwiwnw« UfKMIVO* 
■no VnVigOV V m^VI WW mtmwmfmmtmW m nVOTMb 

Prodiiotlon Mmnofs MmIm wKh otitoro to ooloMtoli* nMMoln* Ofid 
AdkMi to iho MIto noodo ol Iho monutooiyrtnn onvtooMMnL 

^WaI ■ ^^^^^^^^^^^^^^^^ kAA&^AiA MiAfe^ AMJilih^^AMflMB Im 

lOQi rfMOOomo rffogwmmvn fforwi wnn vngmwrv^ vi 
ootoblohlnB loqulrod tMitog tor pfodudton ol porto ond doioMng 
progfOiM 6f looinloln ng tool ^iioMyi 

Motoflol ond hwonlory C oi Hi oMor : Uioo voriouo molhodo MfVt 
jn* to moMoto ond conM bwontortoi to moot pfodiiolton torocoato. 



Monutootyio Inginooring Ibohololon: A Noloon pooWon working to 
con|unoBon imi ongwiwring mno nwnunciunng id imfnvnivni 
pfoduol diofigoo ifdo Hio prodiiollofi Now. 





MIO 



MMMTN OOMOOnil 



►140 

l^lBi ilWBUBBH 
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tttlion and partt handtag. 
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NTO^AutoiiMlid 
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•WiQi irvMinai erigviaarwig itcrwih 
dan, Ma c h a nlcai Otiton, Coniputar and 
Mfohanical OraWng, BaciromMhanical 
and Latar Tachr)oiooy. 

uiRvary oi ma naw laonrioiOQy is 
itrudurad around a 12-cradit advanoad 
cartificaia in Automatod Manufacturing 
Conoapla. Tha eurrtoukim toouaat on tha 
altnnanti of automatod martufadurirtg 
oparalions wHh lha goal d hitoing our 
cuttomart davilop a woridng lur>o«vladga 
ol what axltit, how N works, and how H 
canbausad. Individual ona* or two-cradH 
coursas allow spaclaliialion outskto tha 
advancadoaflmcato. 

Woriishops, laminars, and traditional 
classroom inslnidionprovidatha salting 
Yr^ lor laaming in this axdting facity. 
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Mnff Hsad Iwtaaingly 
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r||Hraaanllng lypioil iiMnilastoitoQ opara* 
nMtod maiMaotorlng 
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among olhsrs* 

Colli; 

Amatiol CIM Syalam 
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acjuipmant* 




CtllltMMliMno/ 

fTNseslineludsstour 
Rtojor MusMsi piacss of 



' ptooaa 
liavw 



IMrtiw a MrHoal mNng 
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Tha Airtomatod Marsrfaohirtog Work 
CalUblsluslm 

is hsiping araa oompaniaa baooma mora 
ncodijfltvs Ws stop oWar cuslomiiad 
training and toohnloal aaslMMOs in a 
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TiMhnotaov Cantor* Tha oantor orovidas 
a waaNh of aanHoas and programs* 
Iricludtog tha poputor Translormsllon of 
Amsrtoan todusby sarlas* For Information 
on al ffrc aanrfeas for buslnass and 
Indusbyi Inokidbiu lha Automatod 
Manutaokirlno Vraik Cal ijb$ cal 
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NORTHCENTRAL TECHNICAL COLLEGE 
WAU8AU, WI 



ADVANCED CERTIFICATE PROGRAM 
AUTOMATED MANUFACTURING CONCEPTS 
FALL 1990 



DESCRIPTION: 

A twelve-credit associate degree level certificate in 
Automated Manufacturing concepts is designed to upgrade 
persons employed in manufacturing related occupations in 
Central Wisconsin. A unique feature of the certificate 
curriculum is that it addresses key elements of automated 
manufacturing operations with the primary objective of 
helping the learner develop a working knowledge of what 
exists, how it works, and how it can be used. State-of- 
the-art equipment and software centrally located in a new 
manufacturing center is used as a learning environment for 
instruction. 



Automated Manufacturing Systems 

Module: 1. Automated Manufacturing Overview - 1 credit 

2. Concepts of Team Building - 1 credit 

3. Using Personal Computers For Manufacturing - 1 
credit 

Technical Ccmponenta 

Module: 4. Application of PLC's - 1 credit 

5. Servo & Non-Servo Robotic Application - 1 credit 

6. CAD/CAM/CNC Application - 1 credit 

Qualitv/W orkcell TechnQloaies 

Module: 7. SPC Application - 1 credit 

8. JIT Workcell Operations and Systems - 2 credits 



SYS^fiA Applieattons 

Module: 9. Workcell Applications - 1 credit 
10. Computer - Integrated 

Manufacturing/Business - 2 credits 
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University of VHsconsin-Stout 
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DEFINmON(S) OF CIN 



total inttgration of all 
■anufacturing tltMats through 
tht ua« of coaputtrs 

*Tht total inttgration of such 
individual eonctpts as CAD, 
CMC, robotics » and Mttrials 
handling into ont largt systaa 

-Sourct: SME 



CIM Softwara Modults 

*Buslntss Planning and Support 

•Product Dasign (CADD) 

•Manufacturing Procass Dtsign 
and Planning (CAPP) 

•Production Planning, Monitoring, 
and Control 

•Manufacturing (CAM) 

•Invantory Nanagaaant (MRP) 

•Inspaction and Quality Coatrol 



DESIRABLE ATTRIBUTES OF OUR GRADUATES 



OUR PRODUCT: 

Our graduatas art typically 
placad as manufacturing anginaars, 
procass anginaars, industrial 
anginaars, or production anginaars. 



OUR COAL: 

To produce a graduate capable of 
designing and building an autoaated 
oanufacturing system (froa **woab to 
tomb") . 



•Strong Bath and science background 

•Attentive to "design for aanufacturability** 

•Understand aaterials properties 

•Thorough knowledge of aanufacturing proceaaes 

•Understand aanufacturing systems, autoaation, 
and control ays teas 

•Possess teaa skills 

•Demonstrate iaterpersonal and commuaication 
skills 

•Possess hands-on manufacturing experiences 
•Able to work with other aspects of a business 
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PREREQUISITE STRUCTURE 



COMPUTER AIDED MANUFACTURING 

170-504 

Wll ll llWWW I MWW IWWIWIIIIIWIIIil^^ 



ROBOTICS 
170-505 

l!l|l|l!i!inilll!l!iiiil|l|l|i|IIWili|i|lll!llll 



MANUPACTURING 
SYSTEMS 
170-510 



wimiMn 



NUMERICAL I 

CONTROL 

170-537 
■wmmmmimmmimma 



SIMULATION OP 
MFG. SYSTEMS 
170-540 
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170-504 COMPUTER ASSISTED MANUFACTURING 



CREOiTSi 3 

CLASS TIME: 3 HRS/WK/SEM 

(Plus Arranged Lab 

Time) 

PREREQUISITES: 354-141, or 354-144 

or Instructor's 
Approval 



♦INTRODUCTION TO TYPES OF MANUFACTURING SYSTEMS 

•INTRODUCTION TO PROGRAMMABLE AUTOMATION, INCLUDING NUMERICALLY 
CONTROLLED MACHINE TOOLS, ROBOTS, AND PROGRAMMABLE CONTROLLERS 

♦INTRODUCTION TO CROUP TECHNOLOGY AND COMPUTER AIDED PROCESS PLANNING 

♦INTRODUCTION TO MANUFACTURING SIMULATION 

*NC PROGRAMMING, COMPUTER AIDED PART PROGRAMMING (USING COMPACTII) , AND 
USE OF PROGRAMMABLE CONTROLLERS 



pPSCRIPT.^... 

A lecturt/laboratory course designed to Introduce the student to the concept of group 
technology, computer scheduling, process control, coding and classification systems, and 
the relationship between part grouping and part costing. It includes justification for and 
applicetbn of computer assistance In the manufacturing process, machine process control, 
robotics and material handling, automated assembly, use of automated systems to provide 
i«al time inventory information, part grouping and product design In relatk)n to to^^^^^, 
manufactudng operation. Computer programming and part processing using the APPUCON 
BRAV03 and COMPACTII Integrated CAD/CAM system. Part shapes are drawn and analyzed 
on a Hewlett-Packard multi-color plotter. A simple materials-handling proolem Is presented 
using the PUMA 600 robot to gain exposure to robot application con«jpt$. The course 
Includes several Individual and small group (2-3 people) activities. 



APPIICATIQN' 

The course provides exposure to fundamental concepts related to computer assisted 
manufacturing and acts as a prerequisite to 170-505 Robotics 1 70-510 Manufacturing ^ 
Systems. 170-537 Numerical Control, and 170-540 Design arid Simulation of Manufacturing 
Systems. Enrollment typically includes, but is not limited to. Industrial Technology. Applied 
Technology. Appfied Math, Technology Education, and Business Administration. 
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170-SOA COHPUTER AIDED MANUFACTURING 



^Introduction to th« typtt of product 
dtMnd and typot of Mnufacturing 
syttMS 

«Ovtrvitw of CIM. CADD, and CAM 

^Introduction to prograaMblt 
autoMtion, including Nuaarically 
Controllod (NC) aachinot, robots, 
and progrMMMblo controllors 

^Introduction to Group Ttchnology (GT) 
and Coaputtr Aided Proctss Planning (CAPP) 

^Introduction to simulation of manufacturing 
systems 

^Integrated system architectures 
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High 



VOLUME 



Low 



KXSS 
PROD- 
UCTIOH 
SYSTEM 




Low 



FLEXIBLE AMD 
SPECIAL SYSTEMS 



STANDARD EQMT. 



High 



VARIETY 



TREND: Produce ■lx«« becoming more 
diversified 

lUEND; High volume production it 

decreasing, while mid-volumc/mid- 
varlecy production is increasing 



ERIC 



135 



INTRODUCTION TO MANUFACTURING SYSTEMS 



^Continuous or Matt Production Sytttmt 

*Int«raiittent Production (batch production) 

*Low Voluflia Production ("job thop" 
production, tool and dit thopt, prototype 



TREND: Continuout production dtcraating, 
infttraitttnt production incrtating 

TREND: Batch tizat dtcraating to 1 (JIT) 



INTRODUaiON TO PROGRAMMABLE AUTOMATION 

*Numarical Control (NC) 

o Dafinition of an axit 

o Point to point vt continuout 

path control 
o Abtoluta vt incraatntal 

dimantioning 
o Floating vt fixad saro pointt 
o Manual NC prograaaing uting 

Word Adratt vt Tab Saquantial 

foroMtting 
o Evan vt odd parity 
o CNC, DNC and coaputar 

hiararchiat 



WAYS TO CONTROL MANUFACTURING PROCESSES 



*Nachanical control typically uting 
cau, taaplatat, and Jigt) which 
landa ittalf wall to high voluoa 
(■ttt) production 

^Manual control (oparator turna 
hand lavar in turn driving a 
laad tcraw) which landt ittalf 
to intaraittant or luw-volu«a 
production (flaxibla) 

*Prograiiaabla control (aanual 
coiitrol of hand whaalt raplacad 
by pracition tarvo or ttappar 
notort). Includat NC, robott, 
and prograounabla controllart 

TREND: Prograinnabla automation 
rapidly bacoming mora popular 
for all typat of production 
dua to: 

*flaxibility (changaovar) 

*ifflprovad quality 

^ulti-axat contouring 



*Robotict 

o Robotic tyttam coaponantti 

lavalt of tophittocationi applications 
o Sarvo vt non-tarvo robott 
o Robot datignt/configurationt 
o Intro to robot progranning nathods 
o Robot program ttoraga 

*Prografflmabla Controllers 

o Introduction to input and 

output davicas 
o Introduction to ladder logic 

programming 
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computer Asittad Part Programming 
o NC programming languages (APT, 

COMPACTIIa, ate.) 
o Integrated CADD/CAM systems 

(BRAV03 system, AUTOCAD! Bridgeport 

tystem) 



Articulation: Th^ X«y 

1 

ARTICULATION: THE KEY TO 
EDUCATIONAL TRANSITION FOR STUDENTS 

Exploring S^lacttd Alternatives 



Submitted in Partial Fulfillment 
of Requirements for 



VoEd 8130 

Critical Issues in Vocational Education 



by 

J. Timothy Hero 



University of Minnesota 
June 5, 1990 
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Articulation I fha Kty 

a 



'or tehools to ■trIlIkHn'SJif" •^uoation havo oroat.d «ui.i • - 

9raduation. OuriSI ijf**'!??*' fro^itt nooSITrJ fiJ^hSh*!!^ , 
graduation raquSSLiJ!*; ** •tatoa iMNatS thJlr"*'**** 

2EJ^» •» tha part of oduoator! i"»»«'«"t iurvival 



Articulationt Tho Ka| 



inOMAtifigly 




ArticulAtUnt Th« Itoy 

4 

thtir tiM in p«rtoMl strvlo^ and d«v«lqpMnt oourMt suoh as 
physioal •duoatipn^ *rta and orAfts^ hoM MpnMiot« and vork 
•xp«ri«iie«. 

Ihapiro (iftC) sitM a National etntar far Bduaational 
Itatiatiea atudiaa in Itao* in idiieh aaniora avaluatad variaiaa 
aapaota of thair high school oxparianoo* oanaral advoation stiidants 
ratad thair school axparianca as laaa aatiafactory than did oolloga 
praparatory or vocational track stodsnts^ and vara laait satiofiad 
with tha quality of acadanic instruction and taachor intaraat in 
atudants. 

Horsovsr« as.f parcant of thoaa who had droppad out of 
high achool bafora baing fraduatad indicatad thay vara in tha 
yanaral aducation track at tha tina thay laft high schaol* 
Only S.7 parcant af tha dropouta aana from tha acadamic tracks 
vhila 29 •§ parcant cana frctt the vocational proaran. 

Out vocational or caraar traininf an the hifh school laval 
alao laavas ouch to ba daairad* lava Pamall« *llocardlaaa of 
tha raaaaroh and daapito our rhetoric about tha uniquanaaa of 
aach individual t nany poopla atill advocata that acadaaio aaans 
advanced and ia for tha saart atudanta and that caraar 
aducation is for tha duub atudanta' (ihapiro^ 19as« P*tl). 
In uany hich schools » vocational aducation prograna ara not 
viavad aa tha link to the naiit aducatianal laval. Ml too aftan« 
vocational aducation procrans ara viavad aa having baan reduced to 
**a euphenisn for the handling of atudanta vith behavioral pr^laee" 
(Shapiroi 19SS# p.91). Zn thia anvironnental aetting^ one eannet 
help but vender hov eany of theae difficult atudants behave the vay 
they do becauae thay ace no purpoaa or future in their aeadanic and 
vocational prograea. Unable to visualise the relatianahip batvaen 
their high acheol experiencea and tha knovledge» akilla^ and 
attitudae thay vill need te teke on the challenges which lie ehead. 
rre« their perapactive« high achool could vary veil appear as tha 
dead and road. Peeling that thay ara going novhere^ they baoon a 
fruatratad vith an educational systau vhich vas never designed to 
allov atudants to cooplete their fonal education at a single 
institution. 

Articulationt Tha Miasinc Link 

Articulatien programs ara knovn by various nanas. Varabrad and 
Long (itss) suggsst that tha articulation prograna batvaen aacondary 
and poataacendary institutions oaka high acheol atudanta^ aabarked 
on vocational technical career prograna vhich apan gradea 11 through 
14 « feel like they ara eollege«bound aa thay catch vieva cf nev 
opportunities and a batter^ poaaibla future. The future they aae aa 
attainable. 

Not all articulation prograna^ hovaver^ ara tha aaaa. 
Polloving a raviev of literature^ it becana apparent that tha tarn 
articulation haa been looaaly applied te a broad range of procrana. 
TO add to tha confuaion« aalected tana uaad to identify apacific 
articulation prograna have alao been uaad aa collective titlee fer 
greupa at prograna. The confuaion ariaea vhan the tit lea uaad to 
group erticulatien prograna^ do not adequately deacriba all pregraaa 
within the greup. Each articulatien progran la unique and aaeta a 
apacific aducatianal need. Vocatienal aducatora ahould be faniliar 



Articulaticnt The Key 



vith the »qre coneon teni# uaad te identify erticulatien prcgrana 
including! (1) barrier reooval prograna* (I) enrichMnt prograna* 
(3) aharad facilitiaa* (4) oobbined enrollnant* (f) oontraetad 
aervicea* (S) transfer of credits* (7) tlae-eliertened prograna* (S) 
advance placenent* (f ) one«plua«ena* (10) advanced akilla prograna* 
(11) core ourrioulun or pretechnology* and (12) vocational tachnical 
tvo-plua«tvo preparation. 

larriar Kaooval Procrans 

Not all ao called articulatien progrena «Mat Lang* Warbbrod* 
Paddia* and Lamer*a definition* previouely cited* "of helping 
atudanta sake a oMoth treneition free one level of inetitutien to 
enother** (Long et ai.* if as* p.ll. Articulatien of forte vhich link 
tvo CI Mra inetitutione to eispiy reneve educational barriara and 
thereby benefit the atudent ere net new. Nanlay (If 70) defined a 
vail erticulated eduoational prograa aa one that providea atudants 
the opportunitiea to develop to their highaat petentiel in attaining 
educational aa veil ea career ebjectivea. The firat four 
articuletien procrana neet Manley*a definition by reaoving 
educaticnal barriers. 

Inrichnent Procrans 

tnrichnent prograna are uaually developed by a poataacendary 
inetitutien in reapenee freo one or Mr j leeal achool diatricts. 
Lamer (If 17) neted that a typical pre^rao night ba provided to neet 
atate requircMnt fer gifted ohildren. 

The progran arrangeoenta are generally quite ainpla* and ainply 
racuire the atudent te obtain a latter free tha high echeel 

trincipal aUting that thair attendenee et the poetaecendary 
natitution vill not interfere vith tha atudenta aacondary achool 
vork. 

In acne oaaea* atudante o^ n aequire dual high acheol and 
college credit* receiving thair high aaheel diplena in additicn 
te earning* in aene easea* two ssesstare* eredit tovard a 
collage degree. The enrichoant nadel ie peeaible on a 
full«tiM or part«tina baaia and aperatea during the regular 
aeedenio year aa vail aa during auoMr tame. Cradita can be 
held in eacrov fer later application tovard a progren at tha 
achool or* in »ooe oaaea* oay ba tranafarred to other 
inatitutiona af higher education (Lemar| Iff?* p. 17). 
Although the typieal enrichoant prcgran ia criented tovard 
accelerated atudanta in their aenier year who plan to attend a 
poataaoondary acheol after graduation* Lamer (If S7) neted that 
procrana can parait tha participation of aaleoted loth and llth 
gradara. Zn addition to the regular paataaccndary curriculun* 
prograna could alao include noncradit aeoinara* cenferencea* and 
vorkahopa aa aunoar enrichnent activitiaa* 

lharad racilitlas 

Having tvo typaa ef achoola in claaa prcvinity haa tha 
advantage ef aharlnc sslsctsd facilitlaa. Larner (lfS7) noted that 
thia nay ba particularly true when the inatitutiona involved ara 
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XrtieulAtient Th« X«y 

i 

r«qair«« or vwild lik« to provlda ■•ivioat or aequiro oKponaivo* 
•ophiotlMtod oquipMnt and/or f Aoilitioa that naithar inatltution 
eouM previda on thoir Mm. Mith tha paaaibility of aehoduling 
probloM, aooaptad aa a fivant aharad faeilitiaa ara eoat affaotiva, 
rapraaant tha ssat uaa of aqiiipMiit, and oan graatly anhanea tha 
raeniitaont afforta. 

Sharad faeilitiaa oan oevar an avar vidaning liat of optiona 
from athlatie faeilitiaa and dining faeilitiaa to library or avan 
apaeialitad elaaarooa and laboratoriaa. 

Ona arrangcaant frequently nada ia tha uaa of aaoondary aehool 
faeilitiaa by ooBtaaoondary inatltution for adult evening oduoation 
prograaa of eel lege level oeuraaB. 

CoMbined Enroll«anta 

Although not aa obvioua between aaoondary and peBtaaeondary 
inatitutiona, eonaider the advantage of having atudanta froa one or 
were high achoola (publio an^/or private) enrolled in the aana 
olaaa. Thia ia partieularly benefioial when neither inatitution haa 
a auffioient nuaber of atudanta to Juatify offering the eeuree. 
Dual enrollvent haa a great deal of aerit fron an eoonoaie, and 
perhapa* an adueational atandpeint. Now eonaider the poaaibility of 
uaing poateeaendary faoilitiea. Aa Umar (if 17) ebaecved, "Thia 
approaeh tehee edvantage of the beat aquipnent available and Mkaa 
poeeible the uaa of addltienal faoilitiea" (p.U). Aa an 
alternative* ooneider the poaaibility of distant learning and the 
teohnologieal advanoaMnta which are available. The opportunitiea 
to eoobine enrollMnta guiekly take on a different appearanee. The 
■agnat aehool eeneept ia a variation of thia program. 

contracted lervicea 

Contraetual agreeaenta to offer elaaaea at ether inotitutiona 
haa a aultltuda of poeeibilitiea both horisonUlly aa well aa 
vertleally. Again* the teohnologieal advanoeaenta in adueational 
delivery ayateaa provide a nultituda of opportunitiea. The atate of 
Hiaeonain la divided into eleven Cooperative Idueational fervieea 
Ageneiea (CttA) areaa. laoh CttA providea, aaong other thinga, 
eontraeted aervieea which the individual aaoondary local adueational 
ageneiea could not individually provide or juatify. In anecif ie 
inatancea, it aay be deairable to have poataeoondary inatltutiona 
contract to provide certain advance couraea taught In the high 
aehool. Lerner (Ift?) eitplaina that "contracting repreaenta an 
alternative aource of inetnictional faculty and paralta. . . 
atudanta to obtain aoae expoaure to other ferae of higher education. 
In aany caaea. the inatltutiona could not aake the pregraa available 
to atudanta without eontracting for theae apecialiaad aervieea" 
(P*1S). 

A aehool could contract to offer apacial auaiMr aeaaiona 
for high aehool atudanta in advanced elaaaea in order for theae 
aeiected atudanta to take advantage of theae apacial high-level 
claiaea. Through auch an effort, the aehool not only enrichea 
the eurrieulUB, but atudenta expoeed to the aehool are acre 
likely to attend that aehool in the future (Lerner, lfl7, 
p. 19). 
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credit Tranafer 

Although few oxaaplaa can be found of eooperative efforte 
between pubiio aaoondary inatltutiona and publle poataeeendary 
vocational technical inatltutiona for direct tranafer of eredlta, 
auch agraaaanta do exiat between aublic aaoondary inatltutiona and 
proprieUry oeeupatienal inatitutlons aa well aa ooaaunity oellagea 
which can aarve aa aadela* 

The concept ie quite aiaplo and providea a link which helpa a 
a aaooth tranoitlon to the next level in the 



atudent aake 

adueational ayatea. Aa Umar (If 17) notea, thoae etudenta who 
eeivlete a aaoondary vocational adueation pregraa have aequired 
very apecifio akilla and knowledge in preparation for eaployaent. 
teae a a— unity eollegea do grant aoae oelloge credita for theee 
aehievoaenta. The nuaber of credito tranaforred will depend on the 
integration of the aUted ooapetenoiea into the Bostaacondarv 
eurrlottlua. Depending on the partieular diacipllne in queatien, 
Umar (l«t7) indioated that 3-lt houra of eredit aay be granted for 
the aaoondary oohoel preparation. Tha awarding of advanee eredlta 
generally follow one of two optiona. 

1. ttudente who earn "A" gradea in approved eecondary eouraae 

receive the advance eradit(a) directly, 
a. ttudenta who reeoive "•" gradea in approved aaoondary 

oouroea, oan gain advanced erodite through the eredit by 

exaaination pro c edure. 
3. Xn additien, applieanta for the tranafer of eredlta auat 

aeet the oelloge and piograa raquireaente and beeeae 

aatricttlatad etudenta. 

Thia proooaa of transferring eredita for authoriiod eeeondary 
eouraae differa frea the advanee pla e aaant (the neict artioulatien 
pregraa) in that the oredita are aaoeptod prior to oeaaenoeaent of 
the poataeoondary oeurae of etudy and awarded when the atudent 
aatrloulatea. tpeneerian Oallege, for oxaaple, allowe the tranafer 
of If aaoondary eredita (4 elaaeea) for oeureee whioh inelude theee i 

Inglieh Math 

Typing shorthand - oregg 

■uainaea Law luainaaa Oerreapondenee 

teereUrial Aeoounting Aeoounting Z 

Huaan Ralationa Filing and Reoorda Nanageaent 

Anatoay and rhyaiology Medical Terainology 



flaleeaanahip luainaaa Ceaaunicatien 

Merchandiae Math Cenauaar Iconaaice 

(cited in Umer, if •7, p.f) 

Zf a atudent frea a qualified high aehool earned "A" and •'B* 
gradea in approved eouraae and could transfer IC eredita. quarter or 
aaaeatar, into a Ninneaota or Niaeonain atate eolleg«/univeraity« it 
would equate to approxiaataly 11,000 tuition. Per private 
poataeeendary inatltutiona it could even be aero. Thie ia a 
reeruiting tool technical eollegea eannot currently teueh. Umer 
(1917) appropriately pointe out thatt 143 
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TrAditioffMilly« 2«YMr pMtstoofidAry tMrti«r« )uv« bton 
rolttotant to aoeopt ooooniary looming ovporionooo for 00II090 
oroditt yot thooo oooo tooohoro oicpoot 4-yoor 00II0900 to 
oooopt thoir otiidonto' oooo«plioliMiito witliout giiootioii. 
Oftoiit Moboro of tho fooultV boliovo tko otudonto oro not 
quoiifiod ond nill not do voll ot tho pootoooondory lovol 

Ofton toohniool oollogoo orooto borrioro for what nay bo 
roooonoblo oonoidorotion# only to looo Mro thot thoy goin. 

Tino-Ihortonod Prooroao 

Moot of tho ortioulotion progrono oro dooignod to fooilitoto 
odvonoo plooosont in pootoooondory progrooo for thooo otudonto vho 
hovo Motorod tho fundoMntol ooopotonoioo in high oohool. 
Tioo-ohortonod progrooo oro dooignod to ollow tho otudont to 
oooploto pootoooondory phooo footor vhilo ooving tho otudont tho 
tuition oquivolont to tho tioo oovod. Ao Long ot ol. (lti<) notod 
hovovor« "thoir okill lovolo do not odvonoo boyond tho troditionol 
progroA" (P«4). 

Advonco Plooowont 

Ofton roforrod to 00 tloo^ohortonod progrooo^ tho otudonto oro 
grontod pootoooondory orodlto for oo o oopllohaonto ot tho oooondory 
lovol. Although tho orodito oro ovordod in voriouo vovo^ oooh hoo o 
oovoot ¥hioh dlotinguiohoo odvonoo ploooMnt fro« orodit tronofor. 

Piroti tho Boroon who ontorod tho oollooo 00 o oooondory 
otudont I tho onrlohMnt progro»« ond hoo ooplrotiono for 
pootoooondory otudy# oro ovordod odvonoo plooooont. Tho onriehMnt 
progroo otudonto in thio 0000 oooontiolly otudy oortoin topioo in 
dopth rothor thon gonorol toohniool troining. Ao thoy Mtriouloto 
thoy oro owordod odvonoo plooonont orodito only if thoy onroll in 
tho progroo for vhioh thoir onriohMnt progroo oppliod. 

oroudor ond Mortin (lfOI-ot)» idontifiod o oooond typo of 
odvonoo plooooont in vhioh oollogo orodito oro owordod for high 
ochool oourooo ooaplotod. Long ot ol. (lft<) notod thot thio oooond 
typo involved oollogo inotruotoro ond thoir high oohool oountorporto 
rovloving tho opooifio oouroo oyllobuooo or took liot. Upon 
ogroonont of vhioh high oohool oourooo oro ooro or looo oquivolont 
to introductory pootoooondory oourooo* Mtriouloting otudonto oon 
rocoivo odvonoo plocooont with tho vritton rooooMndotion of thoir 
high ochool inotruotoro for thooo ooopotonoioo mootorod. "In tho 
oecooionol 00000 vhoro ooopotonoioo for which orodito hoo boon 
owordod oro ohown not to bo oootorod^ tho otudont io given 
Indopondont inotruotion in oubooquont oourooo" (Oroudor ond Nortini 
19tS-tC» p.3f). 

Honnopln Toohniool Collogo in Minnoopolio« Hinnoooto» oorving 
both oooondory ond pootoooondory otudonto^ hoo ono of tho ooot 
oobltiouo ond ouoooooful odvonoo plocooont progrooo 00 notod by 
Long ot ol. (1M«). 

oooupotlonol ourriculo thot oro coopotonoy-boood lond 
thoooolvoo roodily to troining ony otudonto— oooondory » 
pootoooondory t or odylt*«-rogordlooo of 000. With thio in »ind« 
•000 orticu lotion offorto roopond to doolining onrolloonto ond 
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f ioool prooouroo by troinino high oohool ond pootoooondory 
otudonto with tho oom ourrioulo (ond ofton togothor in tho 
ooM olooooo) . SOM of thooo progrooo ohoro f ooalty ond 
oquipomiti othoro oporoto ot indopondont fooilitioo or 
inotltutioAo (Long ot ol.« 190<« p.4). 

Tho third odvonoo ploooMnt progroo profile involvoo o okillo 
toot whigh ollowo tho otudont to roooivo odvonoo plooooont for 
doMonotrotod Motory. 

Tho finol profile for odvonoo plocooont io notod by Lomor 
(1917) . Thio profile involvoo individuol otudonto with "C" grodoo 
who oppliod for credit tronofor in oom pootoooondory inotitutiono 
will receive odvonoo plocooont but will not roooivo tho orodit 
tronofor until of tor ouooooo fully ooopleting o opocified nuobor of 
pootoooondory orodito ot the granting inotitution. 

Ono«oluo-0no 

A ooreer ladder approach* the receiving pootoooondory 
inotitution aocopto otudonto who hove ooopletod a ono*year diplooa 
(tho firot SBl the ono-pltto*ono) progroo at another inotitution. 
Tho ooot coMon would bo a proprietory ochool. Although vocational 
toohniool diplooao are not awarded at tho oooondory level in 
Minnooota or llioconoin« two ocenorioo com to oind. Pirot# 
articulation progrooo nuet oddreee tho individual who oovee into the 
etate froo another ototo in which the voootionol toohniool diplooo 
woo awarded at the oooondory level. feoond« tho individuol in an 
advance plaooMnt progroo oloilar to tho Hennepin Technical College 
program oontionod proviouoly. 

Advanced Okillo Prooraoo 

Long ot al. (1910) diocuooeo odvonoo okillo ond a ooooon 
oienooor often applied to advance okillo training. 

Advanced okillo progrooo aloo aio at avoiding duplication 
of training^ but tho puroooo io not to epood otudonto through 
the curricula oore effioiently. Rather « odvonood okillo 
progrooo otreanlino fundaoentalo in order to oako roco in the 
curricula to teach oore advanced okillo than etudeote would 
noroally get in a traditional occupotionol progroo. Moot of 
thooo progrooo hove a high-technology eophaoie« deliver oore 
concentrated and oore advanced content # ^nd graduate otudonto 
at a 'oaoter technician' lovtl. A oionooor that io often 
applied to all advanced okillo progrooo (and oany 
tloo-ohortenod progrooo ao well) io even though oony 

progrooo do not involve a otructurod learning ooquence f roo 
grade 11 through grade 14 (Long ot al.« 19i«« p.i). 
Per the purpooe of thio paper and to preclude tho confuoion 
aooociatod with two*pluo-two ao a oolloctive teroi progroo titlee 
identified by Ung ot al. (19i«) for the two ooin advance okillo 
progrooo « are adopted (a) oore curriouluo (or pretoohnology) 
prograooi and (b) "true vocational-technical progrooo in which 

the entire occupational training curriouluo bogine In grade 11 and 
teminatee at the end of grade 14" (p. I). 

•econdary and pootoeoondary inotitutiono^ according to Van 
Allen (1910) » are engaging in advance okill articulation prograoo 
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with inerMsiiM rrcqiMney. An AdvAiiM ■kills pto«r«» U an 

•Hi!!n"f.vS2u •nvlronii.nt for th«ir d.y«lop««nt. advano. 
■killa vroaraM Imv* «nparall«d advantafaa. 9"*.*^?"^4^ 
MlvantaSadaala vith aaparata adueational Ittriadiotlon joining 
^ftharror tha baMrit or atudanta. In iha davalopMnUl j^aa, 
iSJilraJ ««2:i5^tt;n?loIVlnatlt«tla«al 
taoundariaa. and praatiaa. Van Allan (IMt) raunA that tha 
•SrSiflioItlM adueatianai inatitutiena tandad to rocua on atudant 
S!^niMr5hlL^MM darinad in tana or atadant aohiavanant lavala 
SiSnS SjiSySSt JSiJSnUlSl^tha atudant -nt.tjd orUntation 
prevldaa thS aiaantialintradianta Cor tho auooaaaful davalop«ont 
and inplanantation oC an •rtiovlation prograa. ,»»«».*5«..__ ..^ 
rapraMntativaa o( tha l»*rtioipatinfl aduoatiowl li-titutlona aat 
aalda vaatad intaraat Cor tha •«P^tod f a ina in atudant aohlava«ant. 
vith it ouMa tha oawitnant, oooparation, and tha arcaotiva 
eoMMinioation aasantial Cor aueeaaa. 

ItX* euyytauluu Prooraw 

Tho uain purpoaa or oora eurriculua or "pro-tach" prograaa 
i. to pJcSuS Kttar praparad hi«h aohool graduata. Cor antry 
into pSataaeondary tachnloal JHfS'I'ir-S'ha.lo 
eurrioulua orograM aiva aaoandary •^'2!lisS^IiS 
baskoround in taohnalooy— a atronf *«ara« or oeneapua and 
SiSI^Kt Sa^iotraaRiot atudaAta to uaking an oooupational 
ehoioa in thair Junior yoar. Many JHTSll'hi!::!!!'^* 
agraaaanta that anabla ■•t«^«»l*'l»» "^^JS^' **JRILad 
pbataoeondary introduotory oeuroaa and thiHWih 
eouroaa than tha l-yaar training fW^vauld allow. JiJJJ-J^ 
tha BraoaratioA ia hroadar, high aehool otudanta atill raoaiva 
ilfrtSSlt aiSiJid akill training ror ontry-laval anploy-ant 

•iJSalMliiJurir J;'lrtioulatad ooro ourrioulu. progra. ara 
now availabla. .rtioulation arrort. whieh if built on tho 

SiSiSoS .? ?««»»»«»l*W -taoh-prap- eurrijul^^^ 

::urtUt;;a5«^^^ 
iSoSSiria-cropSis si^t ^^^^^^ 

induatriaa to tha oity tLong ot •J'* l"**.?;!*: ^w, 
I. ono loadar in thin arrort ia Oan Hull, praaldant or tho 
co^ir ror occupational kaaaarch •«» Oj^'lJP*;:' in 
Naco, Taxaa. CORD (Hi4) haa davalopad a l-yaar couraa in 
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appliod aoianoa Car Juaiar and aanior high aohool atudanta 
that ahauU imftvf thair hnawladga or Mionaa and aath. 
Savaral aaoandary vooatianal aohaala throughout tho nation 
hava adoptad thia oanoapt and ara davaloping oiceollont 
couraa aatarial Cor thia S-yaar aa^tanoa (Umor, 1M7, 

Tha'oolO (Ifit) adva iioa Tach ngloow Cera Currioulu« Ou Ida 
ia an articulation aKsarl wUii <our poafcaooonoary vraeSi 
for (a) laaar/alootro aptioa, (b) inatruMnt and control, 
(o) robotica and autOMtod ayataaa oeuraaa, and (d) aiero 
olaotranica eauraa. . « - ^ . 

4. Curriculwi IdOO, publiahad by tha toeioty or Manuraeturing 

ainaara, ia an articulation orrort involving aacondary 
poataaoandary two and raur yaar oollagaa and 
articulatad ourrlculun davalapaant rar nanuracturing 
anginaar aducation and anginaaring tachnalogy. 

Taehnieal l-alua-l Procf 

Tha vooatiorial taChnical l-plua-l prooran takaa • tatal viaw 
which ia roouaad an davalaping advanoad akllla for a high taohnology 
occupational araa during gradaa 11 through 14. 

Oaually faaulty aaabara, adniniatratora, and amloyor 
rapraaantatUaa ara invoWod in planning tha ourricuiua and f««i<ling 
what will ba taught at aach grUa laval (Manibrod and Long, !«••, 
p. If). Tha currlculun arrangaa tha atudy af nathaaatica, aoionco, 
ooMMnioation, taohnology, and apaciric taahniaal akilla aaaoeiatad 
with tha oocupatianal araa undar atudy to raaoh tha Mill! . 
tachnician laval or ooivatancioa by a atap-by-atap progroaaien 
larBlnailng at tha and or crada 14. A caraar laddar approach ia 
built in which panita atudant avit at tha and or gradaa II, 11, and 
14 (tfanbrod t Lang, If Ml Ifnf ot tl., Iffd). , ^ ^ i- i 

To achiovo thia aahitiaua outoeaa, vocational technical 
«l«-l« prcgraM wist hland tha raaourooa or. both tho aaoandary 
and poauaaandary inctitutiana. T^^.ia mv involve creating a 
jointly operated traininc racilityi vritlnf new, coaproheneive, 
cowateney-baaad cunricuia ror all 4 yaarai buildinc atrang, 
clooa warfcing ralaticnahipa aaang participating adniniatratora 
and faaultyi aharing inatruatorai Maintaining aMcoptionally 
eloaa relationahipa with lacal anploverai inventing aubatantial 
planning tiaa and fundingi and areatlng Mnaging eaaplaic 
roraal operational and funding atructurea (Long at al., lff«, 
p.t). 

Morltantal Articulation 

The tine-ahartenad and advance akilla articulation progra* ara 
called vertical articulation which ara deeigned to help tho atudant 
view the aultiplo laval aducatianal ayatan aa a aingle ayatea. Long 
at al. (lff() apacifically identirioa ana ather rem or artieulation 
which ahould be nentioned brioriy. ^ ^ ^ ^ ^ 

Noritontal articulatian faolliUtee tho novenent of a atudtnt 
rron ono canpua or progran to another or tho «aiM type, currently 
thia type of articulation orrort ia nagatiated at the poataacondary 
level, but can inpaet diraetly an aacandary/poataacondary 
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ArtioulAtiofi •Cfpttt. 

It thm ttiidtnt pftrtiol^tlnv In • vprtiotl •rtioulation DfoyrAS 
CM now nov« liorltMUlly at th« %n4 of tho «r«do 13 « thm tddltiomil 
fUxmiity it * Mjor oolling point for InitUl ontry of tho 
vortioAl ortiottlotion progron ot tho oocondory lovol» 

Ovoroonlnq ■orrioro 



Tho Mot oo—on oonoornt about trtieiilotion proorau roloto to 
otoff ooeoptonoo# inotitutionol turf oonoomo^ poor Intomol 
coMMiniootlon and inado^ato proMtion (Long ot al.^ 19M)» 

rollonin* a roviov of litoraturo, ttonart and Moinan (I9M) 
eonoludad thatt 

Wiilo an inoroaaino nurt^r of Inatitotlono Mro foCind to 
ba working on artloulation afrooMnto# it appoaro that moat 
raporta doaoribod individual offorto rathor than information 
about oatabliahing artioulation agroooonta. Tho ooMon 
oharaotoriatio found in tho roporta rolatod to tho noad to 
oatablioh ooMunioation ao that duplioation of offorto oould bo 
nininiiod Cp*ii>)* 

In thoir atudy of artioulation in voeational agrioulturo^ 
atawart and Hainan (Itai) oubatantiatod that ovon though ooeondary 
and poataooondary vooational prograna (agrioulturo) toaohoro havo 
many nutual porooptiona in oo—o n » noro oooMinioatlon ohould oocur. 
atowart and Noinan raooanand that oaoondary taaohoro involvod in 
articulation prograna ahould Ca) loam noro about poataaoondary 
oduoation» <b) vioit poataa o o n dary prograM* (o) toaoh aocondary 
atudonta about oaraora raquiring poataaoondary proparation^ and (d) 
rafar proapaotivo poataaoondary atudanta to tho appropriato 
inatitutiona. Thoy alao roocwund that poataaoo n dary toaohoro 
onhanoa tha artioulation offort by pronoting ooMunioation uith 
aaoondary taachara. JMitivUiaa ra n ooaandod by ttovart and Hainan 
for poataaoondary oduoatoro to proa^to artioulation inoludo (a) 
appointing oooondary toaohoro to program adviaory oooaittooa* (b) 
vlaiting individually vith aaoondary toaohoro at thoir inatitution* 
Co) inviting oooondary toaohoro to vioit paotaorondary prograna « and 
(d) davaloping a polioy for awarding oollogo orodit for doounantad 
prior looming. 

tMf^wfeifiii fnf rinitltutional Artiottlation 

In a atudy of aaeondary-poataaeondary artioulation oonduotod 
for tha National Contor for Roaaaroh in Vocational Iduoation^ Long 
ot al. (itai) datamlnod tho approaohoa to artioulation and 
idantlfiad oonnon aotivitioo aa wall aa barriara to tho prooooo. 
Thay Idantifiad two of tho gonoral nodolo for artioulation prograna » 
tha tina ahortonod and tha advanoo akill# nantionod praviouolv. 
nagardlaaa of tho nodal followod^ tho artioulation prograna atudiad 
had tha following eharaotoriatica in oaonani (a) laadarahip and 
coanitnant nuat ba provided fron tho top« (b) faculty (aaoondary and 
poataaoondary toaoharo) nuat bo involvod oarly« (o) mlationahipa 
OMat ba baoad on nutual raapact and truat« fd) tha ttutual banafit to 
all pirtnara nuat ba anaurod^ (a) artioulation agraananta nuat ba in 
writing^ (t) connunioatlon botwoon partioipanta nuat ba opan» cloari 
and fraquant^ (g) initial goala nuat ba nodoat» (h) raaponaibilitioo 
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wot bo clearly dof lnod« (i) ourriculo miat bo conpotoney-baaad« (j) 
tho focuo Miot bo on autuol goala rathar than individual/ 
inatitutional intoroata (turf)(lMig at al«, Itadf oitod in umar« 
lN7f cited wonbrod a Long« itac). 

Umor (Iff 17) idontifloo tho following twelve otopo for 
conaidoration In inploMnting an ortlculation progrant 

1. Identify tho need for end bonofito of orticulating with 
other educational inatituticna in your ama. 

2. Identify ether educational inatitutiono that would benefit 
from articulating with your oohool or college. 

3. Moot with the Chief oKocutivo off icon (ClOo) of theee 
orgoniaationa. 

4. Aeoign oon o o no tho roaponaibility of directing the 
articulation effort. 

5. Identify tho poroon in tho private oooupationol oohool who 
can certify tranefer etudenta fron vocational oohool 
prograna. 

a. letabliah dear oowunication channelo within your 
inetitution and between and anong inatitutiono. 

7. Detoraino the college or univeroity degree progran into 
which the private occupotional oohool atudonto can 
tranefer i 

a. letabliah idiether tho tranefer will bo granted on a 
couraa-by-oourao baaie or on the blonkot concept • 

ff. Develop written articulation ag raanan ta for oHocution at 
the inatitutional level and between progron dopartnento. 

10. Begin by aolocting one or two progran aroaa that appear 
anenable# where faculty nob bam havo eatabliehod 
relationahipa« and that have a particular need for 
articulation. Once theoe progron oroaa are aucoaaa fully 
articulated and tho bonofito node viaible« uae theoe 
aucceeaea to got other occupational departnanto involved. 

11. letabliah a contact peroon or departnant at each oohool 
involved in tho ogroenont* 

12. Provide aecrotavial ounpe rt for articulation ooordinitor 
and faculty to aid their ooordination# planning^ and 
curricula dovelopMnt. 

13. letabliah a ayaton for certifying atudent ceavetencieo or 
educational aooonpliahnonto fron the articulated couraeat 

14. Publloiae the articulation arranoananta and prograna to 
etudontOf parente# onployera« an« oennunity offio^ale 
(pp.ll«-lff). 

^unnarv 

Ouoceeeful articulation prograna are focuood on inproved 
ccwMinioation anong noraone at tho aaoo n dary and poeteocondary 
lavolOi and thoae policiea and praoticee which facilitate etudant 
progrooe. iocauee cf their cloae relationahip to atudonta on both 
levelo^ teachen an key poroonnol in a procoaa. Innroved 
artioulation ia a cooperative offort which nuot involve counaelor 
and adniniatratora at both lovelo. The oucooea and eitent to vhioh 
any articulation progran ia negotiated involvea credit or 
recognition for prior experionceo at the aaoondary level. 

Parnell (ItIS) of fore oeven opeeific reconnondationo for 
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14 

d«v«l«plna ooep«rAtlv« afforts. _ 
i. All stuaMts naad • stttdrnt e«nt«rad eurrlculua. Th 

b*rri«rs to aehiaving •KO«ll«no« for all atudanf wiut bm 

i4«nti(i«d and rMMV«d. 
a. UnfoeuBod iMtning vill not produoo oitoollonoo. 

IdueatioMl ptofraM mwt provido tho ntooBBary otntotttro 

•nd ottbotonooa 

3. studonto Miot bo oblo to viow tlio oduoatioMl oyotoo oo 
providing o oinglo, oohoront progroa. 

4 . dtudonto Miot 000 ond fool • oonnootodnoos bot«Mon «fh«t 
thoy do ond tho lor«or vholo botwoon oduootion ond tho 
root of tho rool world. 

5. ttudonto nuot oicporioneo or bo oblo to onvioion o 
oontimiity in looming botvoon ono inotitution ond 
onethor. 

4. soeondory lovol voootionol oduootion eurrieulun auot oin 
at proporing otudonto for brood ooroor orooo rothor thon 
for opooifie jobo. 
7. ttudonto nuot ooo tho voluo in ond noooaaity to dovolop 
tho ooopotoncioa for oontinuino thoir looming throMhout 
a lifatiM aa a Mana of avoiding oboolooooneo (oitod in 
Shapiro, 1M4). ' . ^ 

Thoro ia no ainglo ortioulation prograa vhioh vill ootiafy all 
aituationo. opon. otudont foeuaod oo— un ioation ia tho koy to 
oueeaoofttl ortioulation. If ortioulation prograno ora not dovolopod 
botwoon oooondary and pootoooondorv inotitutiono, ovory ono loooo. 
veeationai aduoation progroua at tho aooondary lovol mv bo plaood 
ot riok ond tho poataooondary progran fail to dovolop tlM noooaaary 
foodor pregrana at tho aaoondary laval. ttltinataly tha otudanta 
thoooolvoo hovo tho noat to loaa. Artioulation orofroM appoar to 
bo tho koy to ouoooaa. by naking poataooondary training prograoa 
naaningful, attainabla, and noro attraotivo to otudonto. 
ortioulation oan halp kaap futuro toehnioiano fron aaaking thair 
initial poataooondary training— and oaployAont— outaido tho leoal 
aroa. 
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ATTACHMENT F 
Handouts from Frank Zenobia 
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AnvANCED TgftHKini nay GROUP fATG^ 



WORLD CLASS MANUFACTURING 


MFftCS 


OIP 




MP 


OAnrc/MIS 


Manufaeturlng 
IMannlng A 
Control 
•yatoma 


Oparatlonai 

Improvomant 

Proeaaaaa 


Computar 

Intagratad 

Manufaeturlng 


•trataglo 
■ualnaaa 

Planning 


Offloa 
Automation 
talooom- 
munleatlona 



•MRF II 

•Juat-ln-Tlma 

(JIT) 

•Total Quality 
Control (TQC) 

•Synehronlzad 
Mfg Optlmlzad 
Prod. Taeh 
(OPT) 

•Olatrlbutlon/ 
Raqulramanta 

•Loglatlea 
Planning 

•Proeuramant/ 
Supply Una 
Mgmt 

•Pravantativa 
Malntananea 

•Optimization 
A Simulation 

•Daclalon 

Support 

Syatama 

•Ordar Entry 

•PInanelal Si»J 
Intagratad to 

MRP II 

•Foraeaating 
Modeling 



AS/RS 

AQV 
•Material 
Handling Plow 
Conventional- 
Automated 

•Work Cell 
Flow ft Control 
Coneepta 

•Factory 
Automation 

*Faelllty Layout 
ft Flow 

*Re^lnduatrlaU 
liatlon Program 
Management 

*New Plant 
Oeaign 

•Faellltlea 
Management 

*Conaolldatlona 
ft Rearrangementa 

'Conventional 
Coat Reduction 
Programa 



•CAD 


-Strategle 


•Office 


Computer Aided 


Planning ft 


Automation 


Deaign 


Conaulting 






•Telecom^ 


•CAM 


*8trategle 


munleatlona 


Computer Aided 


Bualneaa Planning 


•MIS Planning 


Manufaeturlng 


'Strategic 




•QT 


Manufaeturlng 


'Software 


Group 


Planning 


'Hardware 


Teehnology 


'Human Reaouroe 




•CAPP 


ft Organization 


'Communlcatlona 


Computer Aided 


Planning 




Prooeaa Planning 






•FOP 






Faetory of the 






Future 







•CIM-MRP U-JIT 
Integration 
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ATTACHMENT G 

Group Assignments and 
Discussion Questions 
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CIM Conference 
June 6-7, 1990 

SMALL GROUP WORKSHEET • MORNING SESSION 

Group Participants: 



Group Leader: 

1. CIM Components 



2. CIM Competencies 



(over) 
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What articulation linkages are needed: 
A. With other schools/districts 



B. Business and Industry 



Marv Franson , Group Leader #1 

Virgil Noocdyk 
GeneKothak 
Teny Tower 
LanvHaUer 
David Stinnett 
Ken Mills 



Fred Skeeba, Group Leader #4 

David North 
Gordon Haag 
MaicelMiklbFandc 
Al Miller 
Dennis Leonard 



Merlin Gentz. Group Leader #2 

Jon Stevenson 
Jim Tucker 
EdFalek 
Chuck Oestreich 
Walt Peters 
MukDurkee 



Ed Falck, Group Leader #3 

Levin Upsky 
Robert Housner 
JohnRois 
Steven Stowronski 
AlHUes 
Bill Bulloch 



Gary Leonard, Group Leader #5 

MikeW.Biid 
Steve Prahl 
Dave Peterson 
Al Pitts 

RobenZuleger 
RayRtice 
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CIM Conference 
June 6-7, 1990 

SMALL GROUP WORKSHEET • AFTERNOON SESSION 
Qioup Paiticipants: 



Group Leader: 

1. CIM MissionAH>sition Statennent 



2. Curriculum Needs 
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3. Future direction of CIM for Wisconsin 
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John Rott, Group Ltadtr #1 



Gmnm Koshak 
Jon StttVttnson 
Nark Durkaa 
Pr^d Skaaba 
Oannis Laonard 
Robart Zulagar 



Al Pitta, Group Laadar #2 



Tarry Tovar 
Jim Tuckar 
Robart Kouanar 
David North 
Gary Laonard 
Ray Prica 



Ken Mills, Group Leader #3 

Larry Haller 
Ed Falck 

Staven Skowronski 
Gordon Haag 
Mika W. Bird 



Merlin Gentz, Group Leader #4 



David Stinnett 
Chuck Oastreich 
Al Hilas 

Marcel Mildbrandt 
Stave Prahl 



Virgil Noordyk, Group Leader #5 



Walt Patera 
Kevin Lipaky 
Bill Bulloch 
Al Millar 
Dave Pataraon 
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ATTACHMENT H 

Certificate of Completion 

& 

Evaluation Form 
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CIM ComfereiOLce 



Certificate of Completion 

This is to certify that 

Cim Participant 

Participated m the CIM Conference at UW-Stout, on June 6-7, 1990 




Bruce Siebold, Dean, School of Industxy A. Technology 



Howard Lee» Project Director 



A imjM qiQMond by Iht WiMQQrin StMt Bo«d of Vooalkm^ 

IMvmlV or WinoMlMloul, Cm te VoeiitoMl,Tielnkil md Adak Bdmikii 



CIM Conference 
June 6-7» 1990 

Evaluation Form 

EHrectiona; Please itipond to the following items based on your experience in this workshop. 
Use the following responses. 

1 - P - Poor 

2 > BA ■ Below Avtiage 

3 ■ A ■ Average 

4 * AA ■ Above Average 

5 « E > Excellent 

Evtluatitm 

Presentations/Sessions/Resouices P BA A AA E 
1 2 2 4 i 

1. CIM - An Industrial Application - Don Manor 1 2 3 4 5 

2. Technical College Presentation 

Chippewa VaUey 1 2 3 4 5 

Fox Valley Technical CoUegc 1 2 3 4 5 

Gateway Technical College 1 2 3 4 5 

Lakeshore Technical College 1 2 3 4 5 

Milwaukee Area Technical College 1 2 3 4 5 

Noithcentral Technical College 1 2 3 4 5 

Western Wisconsin Technical College 1 2 3 4 5 

3. CIM at Stout • Bob Meyer 1 2 3 4 5 

4. Future of CIM - Frank Cenovia 1 2 3 4 5 

5. Small Group Discussion 

A. CIM competencies, components & articulation 1 2 3 4 5 

B. CIM mission, curriculum needs & future of CIM 1 2 3 4 5 

C. Small group presentation 1 2 3 4 5 



6. What did you like best about the workshop? 



7. What could be improved? 
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DZ8AP, Version 2.0, I18T8 V9.7-08 CVTAB-BR0TU8 . Program: DB8101 Paga: 1 

Cantar for Vocational Tachnioal and Adult Iduoation 

Group nuiriMra baaad on tha PRZIMY group for thia analyaia 

Analyaia on 22-JUn-90 at 01:05 PN. Data from fila: CIM90 

Survay uialyaia of xmMpotiMm to 13 quaationa, by 30 paopla 

Quaation: 1 

elm - An Industrial Application - Don Manor 

(l)-Poor, (2) -Below Avaraga, (3)^varaga, (4)^ova Avaraga, (5)«Bxcallant 

Group Ma an — 8tand Dav — — Muttbar — Quartila 

Omit Mo Omit Omit No Omit Paopla Chocks rirat Madian Third ZQR 
0 4.07 4.69 2.47 0.62 30 30 4.53 4.85 5.18 0.6S 

Omit 1 2 3 4 5 
0.13 0.00 0.00 0.07 0.13 0.67 Paopla 
4 0 0 2 4 20 

Quaation: 2 

Tachnical Collaga Praaantation - Chippawa Vallay Technical Collage 
(l)-Poor, <2) -Below Average, (3) -Average, (4)>^ove Average, (5) -Excellent 

Group Mean Stand Dav Muodber Quartila 

Omit No Omit Omit No Omit People Checka First Median Third IQR 
0 3.77 4.04 1.65 0.74 30 30 3.50 4.04 4.63 1.13 

Omit 1 2 3 4 5 
0.07 0.00 0.00 0.23 0.43 0.27 People 
2 0 0 7 13 8 

Queation: 3 

Technical College Preaentation - Fox Valley Technical College 

(l)-Poor, (2) -Below Average, (3) -Average, (4) -Above Average, (5) -Bxcellent 

Group Mean Stand Dav Number Quartila 

Omit No Omit Omit No Omit People Checka rirat Median Third ZQR 
0 4.40 4.71 1.78 0.46 30 30 4.38 4.80 5.15 0.78 

Omit 1 2 3 4 5 
0.07 0.00 0.00 0.00 0.27 0.67 People 
2 0 0 0 8 20 
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DZ8AP, V«raion 2.0, RSTS V9.7-06 CVTAI-BRUTU8 . Pro9ram: DBSlOl Pag«: 2 

C«ntttr for Vooational T«ohnloal and Adult Bduoatlon 

Oroup nunbari bas«d on tho PRZNMiy group for this uialyslt 

Analysis on 22-JUn-90 at 01:05 PN. Data from flls: CZN90 

furvsy analysis of rasponss to 13 questions, by 30 psopls 

Qusstion: 4 

Tsohnioal Coll^ga Prassntation - Oataway Taohnioal Collaga 

(l)«Poor, (2)«Balow Xvaraga, (3)"Avaraga, (4)^ova Xvarag«, (5)-Bxc«llant 



Oroup Maan — Stand Dav — — Nu«bar — Quart ila 

Onit No Omit Omit No Omit Paopla Chocks First Madian Third IQR 
0 3.60 3.72 1.36 0.96 30 30 2.94 3.57 4.59 1.66 

Omit 1 2 3 4 5 
0.03 0.00 0.07 0.40 0.23 0.27 Paopla 
1 0 2 12 7 8 



Quastion: 5 



Taohnioal Collaga Prasantation - Lakashora Tachnical Collaga 

(l)-Poor, (2)-Balow Avaraga, (3)^varaga, (4)-Abova Avaraga, (5)-Excallant 

Oroup Maan Stand Dav — — Numbar Quartila 

Omit No Omit Omit No Omit Paopla Chacks First Madian Third IQR 
0 3.73 4.00 1.65 0.77 30 30 3.38 4.00 4.63 1.25 

Omit 1 2 3 4 5 
0.07 0.00 0.00 0.27 0.40 0.27 Paopla 
2 0 0 8 12 8 

Quastion: 6 

Tachnical Collaga Prasantation - Milwaukaa Araa Tachnical Collaga 
(l)-Poor, <2)-Balow Avaraga, (3)Hlvaraga, (4)^Wbova Avaraga, (5)-Bxcallant 



Oroup Maan Stand Dav — — Nuinbar Quartila 

Omit No Omit Omit No Omit Paopla Chacks First Madian Third XQR 

0 4.17 4.31 1.30 0.66 30 30 3.80 4.32 4.90 1.09 

Omit 1 2 3 4 5 
0.03 0.00 0.00 0.10 0.47 0.40 Paopla 
1 0 0 3 14 12 
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DZ8AP, Version 2.0, IIST8 V9.7-08 CVTAX-BRUTU8 . Progrui: DBSlOl Pag«: 3 

Cttnt«r for Vooational T«ohnloal and Adult ■duoatlon 

Oroup nuiriMra baaad on tha FRXMMIY group for this analysis 

Analysis on 22-Jto-90 at 01:05 PH. Data from flla: CZN90 

Survay analysis of rasponsa to 13 questions, by 30 paopla 



Quastlon: 7 



Taohnloal Collaga Prasantatlon - Morthoantral Taohnlcal Collaga 

(l)«Poor, (2)-Balow Avaraga, (3)^varaga, (4)-Abova Avaraga, (5) -Bxcallant 

Oroup Haan Stand Dav — Huinbar — Quartlla 

Omit No Omit Omit No Omit Paopla Chaoks First Madlan Third ZQR 
0 4.13 4.28 1.26 0.59 30 30 3.81 4.24 4.78 0.97 

Omit 1 2 3 4 5 
0.03 0.00 0.00 0.07 0.57 0.33 Paopla 
1 0 0 2 17 10 

Quastlon: 8 

Taohnlcal Collaga Prasantatlon - Nastarn Taohnlcal Collage 
DID NOT PRBSBNT 



NOTICB: Itam rasponsas consist of 100% OMITS 
No data will ba prlntad. 



Quastlon: 9 



CIM at Stout - Bob Mayar ^ 
(l)-Poor, (2)-Balow Avaraga, (3) Avaraga, (4)-Abova Avaraga, (5) -Bxcallant 

Group Maan Stand Dav — Numbar — Quartlla 

Omit NO Omit Omit No Omit Paopla Chacks First Madlan Third IQR 
0 3.70 3.96 1.67 0.84 30 30 3.36 4.00 4.63 1.27 

Omit 1 2 3 4 5 
0.07 0.00 0.03 0.23 0.40 0.27 Paopla 
2 0 1 7 12 8 

Quastlon: 10 

Futura of CIM - Frank Zanobla 

(l)-Poor, (2)-Balow Avaraga, (3) -Avaraga, (4) -Above Average, (5) -Excellent 



Group Mean Stand Dav — Number — Quartlla 

Omit No Omit Omit No Omit People Checks First Median Third IQR 
0 4.57 4.57 0.57 0.57 30 30 4.09 4.67 5.08 0.99 

Omit 1 2 3 4 5 
0.00 0.00 0.00 0.03 0.37 0.60 People 
0 0 0 1 11 18 
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DZ8AP, V«raion 2.0, RSTS V9.7-08 CVTAB-BRUTUS . Program: DBSlOl Pag«: 4 

C«nt«r for Vocational Taohnlcal and Adult Bducation 

Group nuflibara basad on tha PRIMARY group for thla analysis 

Analysis on 22-JUn-90 at 01:05 PM. Data from fila: CZM90 

Survay analysis of rasponsa to 13 quastions, by 30 paopla 

Quastion: 11 

Small Group Discussion - CIM compatancias, componants & articulation 
(l)-Poor, (2)-Balow Avaraga, (3)^varaga, (4)^ova Avaraga, (5) -Ixcallant 

Group Maan Stand Dav Numbar Quart ila 

Omit No Omit Omit Mo Omit Paopla Chacks First Madian Third ZQR 
0 4.13 4.28 1.32 0.70 30 30 3.75 4.31 4.90 1.15 

Omit 1 2 3 4 5 
0.03 0.00 0.00 0.13 0.43 0.40 Paopla 
1 0 0 4 13 12 



Quastion : 12 



Small Group Discussion - CIM mission, curriculum naads & futura of CIM 
(l)«Poor, (2)-Balow Avaraga, (3)-Avaraga, (4)-Abova Avaraga, (5) -Kxcallant 

Group Maan Stand Dav Numbar Quartila 

Omit No Omit Omit No Omit Paopla ChacJcs First Madian Third IQR 
0 4.37 4.37 0.61 0.61 30 30 3.87 4.37 4.92 1.06 

Omit 1 2 3 4 5 
0.00 0.00 0.00 0.07 0.50 0.43 Paopla 
0 0 0 2 15 13 

Quastion: 13 

Small Group Discussion - Small group prasantation 

(l)-Poor, (2)-Balow Avaraga, (3) -Avaraga, (4)«Abova Avaraga, (5)">Bxcallant 



Group Maan — Stand Dav — Numbar Quartila 

Omit No Omit Omit No Omit Paopla Chacks First Madian Third IQR 
0 4.20 4.34 1.29 0.61 30 30 3.85 4.33 4.90 1.05 

Omit 1 2 3 4 5 
0.03 0.00 0.00 0.07 0.50 0.40 Paopla 
1 0 0 2 15 12 
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CIM Conference 
June (-7, 1990 
Evaluation Results 



6. What did you like best about the wockshop? 

• Iheopportuidty for idministntonaiKl instructors £^ 
discuss QM 

• Depdi of discussion. 

• Sharing of infbnnation and insight into other districts and schools. 

• Discussion level 

• Oood exchange with secondary. 

• Toomuchtomendon. 

• Comnxm interest and direction of pro^Funs. 

• The fiMCt that leoondaxy schools were included. 

• Sharing, networldng. 

• The ability to interact with technical school instructors. 

• Bob Meyer and Frank Zenobia 

• Open oommunicadon, good exchange of information, excellent spirit among participants, 
good management and planning. ICiido's to Howard Lee, Tim Mero, OrviUe Nelson. 

• Small groups. 

• Quality of presentations, networidng with other schools. 

• Getting togedier. 

• Hie culmination of a statewide initiative was die highlight-we now will be able to move 
ahead. 

• I believe sometiung significant will be a result of die conference. Good job! 

• Sharing. 

• Seeing what is happening in odier districts and in die industry today. The small group 
discussions were auo great! 

• Oroup interaction, smul group discussions. 

• Hdpuig die VTAE to get togemer and give direction to OM 

• Interaction and sharing of experiences, etc., by all members of die conference. 

• Brin|^ in resources uke Don Manor and Frank Zenobia. 

• All three levds meet KMedier. 

• Everyone on all levels had input Ilikeddus. Also we had direction and I feel some 
commitiees will be devdopea and some progress will be inade for all tech. ed. programs in 

CIM. 

• Just to have die opportunity to be involved was most wordiwhile. Good start on 
communications. 

• Technical college presentations gave a good picuire of CIM. Small groups widi secondary 
and postsecondary were very good. 

• This wu a very wordiwhile workshop! Good organization and excellent food and 
accommodations. 

• Very good workshop. Thanks! 
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Evaluation Rcsulti Continued 



7. What ooukl be improved? 

• Continue the effort 

• Aiticulation and sharing of infoniuuion between secondiiyichod 

• Continue ttis lervioe. 

• What needs to be done to successfully integnuediis. 

• Better pictures on the Stout presentation. 

• Day wutoolong. 

• Bcticr loiNii 

• Include business leaders in future nieetings to get their guidance/approval on what we are 
doing. 

• Need fbllow-up to implement recommendations. 

• Ithbika"studygroup"n»edng,atthen)uclc,"(inforaialget-to^edier),cou^ 

break down the Mrrien and create friendships, than some meetings could. I would suggest 

it be done at the end of the first day. 

• Probably the best individual objective conference attended - infomuidon- education and 

direction. 

• Continue Uie good worlc I am pleased I was here and feel it was veiy worthwhile. 

• It was all very good. 

• If possible, more time for presenters, such uFhmk and Don. 

• Some of die reports could be a littie shorter, especially die first day, because of the long 

drive. 

• Communications to share, "do not redevelop die wheel" Involve odier school*, DPI. 
Expand DPVVTAE articulation prarjects. 

• It was emburassing to see the UW-Stout person have poor transparencies and slides in 
badcwardsl 
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Introduction 

Wisconsin companies ait increasingly competing in a world market place. They are 
competing for customen who want quality products and services diat are designed to meet 
their speciiFic needs and sold at competidve prices. In this consumer driven, international 
marketplace, it is important that acompany be able to respond quickly to consumer needs 
and produce a high quality product Asar6sult,manyofourproductk>n,maikedng,and 
management systems are outdated. For example, it is no longer practical to have a two to 
three year lead time in die devek>pment of a new product when a competitoi* can devek)p a 
new model in less duui a year. 

These conditions are motivating Wisconsin companies to automate more production 
processes and develop computer controlled manufacturing systems. Ooinputer Integrated 
Manufacturing (CEM) is a system tiuu integrates die data basiBS for die marketing, design, 
production, and operations portions of the company to develop a more efficient and 
responsive produc ion system. The Wisconsin VtAE system has recognized die 
importance of CIM. Several VTAE districts are devetoping nroraams and facilities ^^s- j. 
on CIM CVTAE contacts widi diese districts duough die VTAE Professional 
Development Coottfinator Project has revealed an interest in a meeting where die districts 
could Snare dieir programs and discuss die differences. These districts would also like to 
have additionid input on CIM trends and odier new manufacturing technioues. In addition, 
some hig^ schools are initiating programs in die CIM area. They are purchasing equipment 
and developing curriculum materials. There is a need to articulate high school programs 
widi die secondary technical college programs. Moreover, diere is auo a need and 
opportunity to amculate die two year postseoondary programs widi four year university 
programs. 



Purpose 

The purpose of diis project is to bring together die postsecondary VTAE technical colleges 
and UW-Stout staff members who are working widi CIM to discuss current program 
content, ulentify areas that need further develrament, and determine how diese programs 
can be articulated. In addition, diis project will involve a sample of high schools dutt are 
working on die CIM related programs in order to identify areas of articulation between die 
high school and postseconduy programs. 



Objectives 

This project addressed die following objectives: 

1 . Identify die latest trends in computer integrated manufacturing (CIM) technology. 

2 . Identify die common components of die CIM programs being offered in die Wisconsin 
VTAE System. 

3 . Specify articulation linkages between two year technical college CIM programs and 
four year university programs. 



1 



4 . Detennine logical components for high school technology education programs related to 
CIM. 

5 . Identify articulation linkages between secondary and postsecondaiy GM programs and 
business and industry. 

6. Describe areas in which further curriculum development is needed. 



Participants 

Participants for the workshop came from three groups. The first group consisted of eight 
VTAEs who had either a CIM program course center or cell. A contact person in these 
eight schools was identified by Jean Bums, lYide and Industry Consultant, Wisconsin 
State Board of Vocational, Technkal and Adult Education (see correspondence from Jean 
Bums in Attachment Q. These ei|^t schools were invited to attend and provide 
infonmtion about their C^ program course center or cell. This group was asked to also 
prepare a 15 minute video tape of tiieir CIM set-up asoart of their 25 minute presentation 
allotmentv Each of tfiese schools were also provided $250 stipend to make the video tape. 
A letter (see Attachment B for example of correspondence) was sent directly to the 
ulentified person with copies sent to the assistant director of instructional service. 

A second group of participants consisted of die remaining eight school districts. Each was 
asked to send two persons to die workshop. A letter was sent to each assistant director 
who was asked to forward it to the appropriate person(s). 

The tiiird group of participants consisted to high school teachen. Because die woikshop 
was also conconed witii articulation between VTAE districts and high school, a high 
school was invited for each VTAE district which had a CIM program. Names of high 
school instructors were solicited from Dick Kitzmaiin, Technolog/ Education Consultant, 
DPI. Otiier high schools involved in the High Technology Training Project were also 
invited. 

Letters and follow-up phone calls were made to each VTAE District The final list of 
participants may be round in Attachment A. 



The Workshop 

A two day agenda was developed and followed (see Attachment A). Jean Bums was 
consulted during the development of the agenda to ensure consistency witii State Board 
goals. The overview by industry and die sharing of existing VTAE programs witii tiie 
future of CIM rounded out die first day. The topics for die second day highlighted issues 
feit to be important for all participants. 

Don Manor, Executive Consultant, John Deere Tech Services stalled off die conference by 
presenting "CIM- An Industrial Application." The presentation highlighted a brief history, 
die need ror die John Deere company to change, how die company changed, die kinds of 
new operations brought in, how diey were developed and managed, and die status of die 
company at die present time. A slide series (see Attachment D for slide script) showed die 
latest ClM. equipment and emphasized die importance of planning. A question and answer 



period followed. A 4.69 mean score out of a possible 5 indicates that participants felt the 
presentation was excellent 

Each ot the Technical Colleges present then showed their video tape and explained their 
CSMprognun course center or cell Some provided handouts (see AttachnoentE) and 
indicated parddptnts could make copies or the video. Many questions resulted from these . 
presentations. Since most did not know the extent of what u happening at other colleges 
this session was felt to be very useful. A pooled mean score of 4.2 shows Jiat participants 
felt these presentations were between above average to excellent. 

Don Manor was also asked to share any comments from an industrial perspective as to the 
present technical college CIM programs. 

Fnnk Zenobia, of Fhuik Zenobia and Associates, made a one hour and forty five minutes 
presentation on QM Concepts and die Future of CIM. See Attachment F for handouts. 
While die hish school teachers found die presentation very technical die technical college 
participants found the presentation very stimulating. An evaluation score of 4.6 indicates 
that participants in general felt die presentation was on tilie excellent side. 

On die morning of day two of die workshop, participants were divided into five groups, 
(see Attachment G for all group assignments and discussion questions) dute technical 
college groups and two high school groups. They were also mixed up between groups 
since some technical colleses and high schools sent more dian one person. The task of die 
small group was to determine die CIM components needed, CIM competencies of future 
workers and to identify Articulation Linkages (existing and needed). After a lively 
discussion, each group reported dieir findings to die conference. The groups, participants, 
and the comments they presented are listed below. 



Small Group #1 
Morning Worksheet Results 



Group Participants: Marv Franson, Virgil Noordyk, Gene Koshak, Teny Tower, 

Lany Haller, David Stinnett, Ken Mills 

Group Leader: MarvFhmson 



1. CIM Components 

• Human Resources-Most Important 

• (JuaUty-TAI 

• TeamBuikling 

• Committed Employees 

• F.T. Students in All Programs Need 

• Individual Program Skills 

• CIM in and of Itself Needs Not to Have Hardware-Minor Importance 



2. CIM Comretencies 

Entry Compitiitdis 

• Math/Communications 

• Individual Pirogram Competencies 

Exit CompitiHciis 

• Program Specific Skills 

• How Human Factors Integrate into the Organization 

• Humk:: Facton-Team Woric 



3 . ^hat Articulation Linkages are Needed 

A. With Other Schools/Districts 

• Colleges need to work together to select vendors, identify pitfalls, service, 
software, haidware, training 

• Cooperative ventures; three systems-actual, cost, training 

• State CIM Steering Committee 

• State Board Leadership - Void with J.B. Departure 

• We need to hdp high school teachers recniit students to their programs-stress 
implications of mam, science engineering, orientation to careers 

B. Business and Industry 

• Companies we work with lead credibility to our programs 

• Business and industry reps help recruitment 

• Help improve image of colleges 



Small Group #2 
Morning Worksheet Results 



Group Participants: Merlin Oentz, Jon Stevenson, Jim Tuclcer, Ed Falclc, Chuclc 

Oestreich, Walt Peters, Marie Durisee 

Group Leader: MeriinGentz 



1. CIM Components 

Defini tion : Any factor related to brealdng down baniers in communication in an 
organization. 

• Team Building 

• Group Dynamics 

• Ego Busting 

• Understanding the Communication Cycle 

• Organizational Stracture 

• Broking Down Interdivisional Barrien 

• Need for Understanding of the Total Business Operation 

Defini tion : Factors Related to Improving What is Presently Being Done. 

• Understanding of the Purpose of the Organization 

• Evaluation of Where You Are 

• Planning 

• Goal Setting \ 

• Process Improvement 

• Specific Job Training 

• Set Up Reduction 

• J.I.T. 

• Hardware/Software 



2. CIM Competencies 

• Problem Solving 

• Critical Thinking 

• PTK^ticalView 

• Leadership/FoUowship Qualities 

• Communu»tion Skills 

• Knowledge of Where to Start 

• Evolutional^ Vision 

• Understanding die "Big" Picture 



3. What Articulation Linkages arc Needed 

A. With Other Schools/Districts 
• Real Cooperation 

B. Business and Industry 



Small Group #3 
Morning Worksheet Results 



Group Participants: Ed Falclc, Kevin Lipslcy, Robert Housner, John Ross, Steven 

SIcowionsld. Al Hiles, BiU Bulloch 

Group Leader:^ EdFalclc 



1 . CIM Components 
Computers 

• Professional Growth Technology Outstripping Knowledge Base 

• Professional Growth Software Not Keeping up With the Need 

Technology 

• Common Data Base 

• EDI 

• Commonality of Equipment to Fit Within Matrix 
Inlegralion 

• Planning, Protocol and Handshaking, Human Factors 

• Communicadons Between People 

• Protocol, Handshaking, Common Topology 

• Islands of Automation - Linkage 

• Drives Plan, Drives Equipment to Match Human Factors 

Manufacturing 

• Process Raw Materials, Products, Services 

• Look at it as a Business 

• Methodologies From Beginning to End 

• Environmental Concerns, Waste 

• Manage Technological Change 

Human 

• PoUdcs 

• Business Strategy-Business Plan 

• Infonnation Stntegy-Manage Data 

• Manufacturing Strategy-How to Reduce Waste, How to Manufacture Efficiently 



2. CIM Competencies 

• What are the root causes of problems? 

• Architecture of what it takes to run vour business? Chart it! 

• Understand Process - Lift root and look down on your organization as people! 

• There are role models out there - Look for them! 

• Job Satisfaction 

• Team Involvement, etc. 

• Networidng 

• State has to be a leader and facilitator 
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Small Group #4 
Morning Worksheet Results 



Group Participants: Fred Skebba, David North, Gordon Haag, Marcel Mildbrandt, 

Al Miller, Dennis Leonard 

Group Leader: Fred Skebba 



1. CIM Components 

• State Problem - Choose Product 

• Planning Functions 

• Design (CAD) 

• Manufacturing Processes 

• Hardware 

• Team Work 

• Integrate Disciplines 



2. CIM. Competencies 

• Working To«eth^ 

• Developing Pride and Appreciation for Quality 

• Know Concepts of Runnmg an Enterprise 

• Computa Literacy 

• Know CIM Components 

• Bask: Skills: 

- Math 

- Communications, etc. 
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Small Group #5 
Morning Worksheet Results 



Group Participants: Gary Leonard, Mike W. Bird, Steve Prahl, Dave Peterson, AI 

Pitts, Robert Zuleger, Ray Price 

Group Leader: Gary Leonard 

1 . CIM Components 

• Basic Skills 

• Applications 

• CIM Awareness 

• Hardware 

• Software 

• Mergering Technologies 

• Recommended Core Courses 

• Team Teaching 

2. CIM Competencies-Knowledge of: 

• Business Management 

• Material Processes 

• Marketing & Distribution 

• Engineermg St Research 

• ManufiKturing Production 

• Accessing Information 

3 . What Articuhition Linkages are Needed: 

A. What Other Schools/Districts 

• Shared Resources 

• Shared Equipment 

• Shared Staff 

• Team Teaching 

• 2 + 2 

• Articulated Competencies 

• Conomon Needs Assessment 

• Curriculum Development 

• Distance Learning 

• Staff Developnnent 

• Advisoy Committee 

• Mentoring 

• Communication 

B. Business and Industry 

• Shared Resources 

• Shared Equipment 

• Work Place Competencies 

• Curriculum Development 

• Internship/Job Sharing 

• Advisoiy Committee 

• Mentoring 

• FieW Trips 

8 
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The commonality of CIM components, competencies aixi existing ind future aniculition 
became apparent One of the groups decided to define each item which established the 
parameters for their discussion and reporting. Frank Zenobia and Bob Mever were asked 
to comnoent as each group completed their report and answered questions im 
the pardcipants. A mean score of 4.28 shows duu die parddpantt felt diis session was 
between above average to excellent 

The aftemoon session dealt with CIM mission^position stotement, curriculum needs and die 
future direction of CIM. The pardcipants were redivkled into five groups mixing die VTAE 
and high school. Each group spent one and one half hour in discussion and then reported 
to die conference. Their summary comments by group follows. 
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Small Group #1 
Afternoon Worksheet Results 



Group Participants: DeimU Leonaid, Gene Koshtk, Fred Skebba, Mark Duikee, 

John Ross, Bob Zuleger, Jon Stevenson 

Group Leader: John Ross 



1. CIM Mission/Position SUtement 
Secondary 

• Team woik-cross boundaries 

• Coneems-lattitudeAelease time 

• Awareness 

• Learning about enteiprise 

• Junior achievement 

• AiticulatkMi with postsecondaiy 

• IMBSsional growth activities for faculty 

• Networidng 

• Piomole dhange 

• Remove bsrriers betweenprogram areas 

• Educate the public about uIM concepts 

• Encounae involvement of multiple advisory committees 

• Networiong-intenudly/Bxtemally 

• Deliver to business industry 

• Articulate CIM to secondary environment 

• Help organizations integrate activities 

• Involve professional organizatk)ns to support CIM efforts 

• Actively pursue induMy 

• Support tor CIM educational efforts 

• Promote image change 

2. Curriculum Needs 

• Good vkleo on die concepts of CIM 

• Networking 

• CADCAKVCNC 

• PC technology 

• Innmass concepts 

• Curriculum time 

• bitegration of all concepts 

• How to set up teaching of CIM concepts 

• Access to common datt base of curriculum 

• Develop network of resourcea/people 

• Inteifacuig equipment 

3 . Future Direction of CIM for Wisconsin 

• Network between all involved 

• Integrate our strengtiis 
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Small Group #2 
Afternoon Workfheet Results 



Group Participants: Al Pitts, Terrv Tower, Jim Tucker, Robert Housner, David 

North, Gary Leommi, Ray Price 

Group Leader: Al Pitts 



1 . CIM Mission/Position Statement 

Educate students in the concepts of the integration of computer and human resources 
for all elements of business and industry. 



2. Curriculum Needs 

The QM enterprise addresses the exchange of data within an organization. As 
educators we propose to use CIM to improve our delivery of education and training. 

We also propose that all students graduating from Wisconsin schools have a 
fundamental understanding of CIM and can apply CIM concepts in die world of woric. 



3 . Future Direction of CIM for Wisconsin 
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Small Group #3 
Afternoon Worksheet Results 



Group Participants: Ken Mills, Larry Haller, Ed Falck, Steven Skowronski, Gordon 

Haag. Mike W. Bird 

Group Leader: Ken Mills 



1. CIM Mission/Position Statement 

• Include a statewide leadership initiation. 

• Process of involvement 

• Structure to movide the linkage between the schools Gnclude communication). 

• Need for industrial support 

• Level of commitment 

• Vertical aiticulatkm 

• Emphasis on human elements 

• Cuiriculum structure 



2. Curriculum Needs 

• Process/system for klentifying and sharing curriculum need 

• DoUan with a resource plan. 

• Ongoing staff development with a requirement for technical college staff to train 
secondary staff. 

• Technical college staff should make themselves available to secondary board and 
administradon to present information on CIM. 



3. Future Direction of CIM for Wisconsin. 

• Complete mission statement 

• Steeruig committee (report to state VTAE/DPI) 

• Define CIM and set plan for the future 

• Industrial group - statewkle should be advisor to suite technical steering committee. 

• Involved school/college needs to make commitment 

• High school technical preparation curricula to help guide students to tech colleges. 

• CIM can be taught at secondary school on snudl project team • costly equipment is 
not needed. 

• Help technical colleges develop CIM. 

• CIM will change in the future - need to plan for ongoing change. 

• Technical colleges and universities need to be tied mto serving industry. 



ERIC 
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Small Group #4 
Afternoon Worksheet Results 



Group Participants: Meriin Gentz, David Stinnett, Chuck Oestreich* Al Hines, 

Maicel Mildbnuidtt Steve Ptahl 

Group Leaden. Merlin Oentz 



1. CIM Mission/Position Statement 
High School 

• Awareness to CIM strategies. The concept must be presented to students. Point 
the big picture. 

Technical College 

• Integrate the CIM strategies across the business and technical curriculums. 

• Graduates are the change agents in business and industry. 

• Prepare the technicians who install and service. 

College 

" Graduates provide the leaders to implement CIM. Understand the theory and 
process. 



2. Curriculum Needs 

• Common objectives ami goals need to be established. Define terms. 

• Instructon nm to have opix>rtunity to nieet and identify competencies and 
determine when they should be add res sed or taught 

• Dual credit and tranner credit anangenients and agreements need to be establ^ 
2+2+2 arrangements shoukl be developed, implemented and evaluated. 



3 . Future Direction of CIM for Wisconsin 

• Develop additkmal experiences for managers and faculty memben to iointly meet to 
develop a tute plan which stretches across secondary and postsecondary education. 

• Establish a state task force to devetop the state plan tor education in CIM. 

• Professional development opportunities must be provided for managers and faculty 
alike. 

• Look for alternative sources of funding. 

• Sharing - at a much higher level. (Equipment, facilities, staff, etc.) 
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Small Group #5 
Afternoon Worksheet Results 



Group Purticipants: Virsil Noordyk. Walt Peters. Kevin Upsky. Bill Bulloch. Al 

Miller. Dave Peterson 

Group Leader: Virgil Noordyk 



1. CIM Mission/Position Statement 
Secondary Mission 

To devetop within the student an awareness of the computer integnued enterprise to 
assist them in making decisions conceming career choice. 

Technical College 

To develop within the student an undentanding of how their occupational roecialty 
impacts the computer integrated enterprise. To transfer computer mtegrated 
manufacturing technology to business and industry. 

2. Curriculum Needs 

• Technology Education 

• Relate Transportation 

- Communication to CIE 

• Construction 

• Manufacturing 

• Comnoon curriculum data base 

• Staff upgrading 

3 . Future Direction of CIM for Wisconsin 

Toud implementttion of CIM is essential if Wisconsin's business and industry is to 
remain competitive in the global market 

The afternoon session concluded with Jim Umess addressing the conference and 
discussing the need to deal witii Computer Integrated Manufacturing across the suae. 
Many questions were asked about a follow-up to tiiis conference. Jun concluded by stating 
Umt tius conference was a good suirt to address die CIM needs across the state. Future 
direction ntight be tiuough a ttsk force or advisory comntittee. 

Each participant was awarded a Certificate of Completion and asked to complete an 
evaluation form (see Attachment H). 



Credit was applied for at UW-Stout and arranged througli the Industrial Marketing 
Department Participants could sign up for credit by paying die sesregated fee of $10.40 
for sraduate and $13.28 for undergraduate. Twenty-sbc of the participants opted for 
graduate or undergraduate credit. 
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Evaluation Results: 



Each participant was asked to complete an evaluation fonn (see Attachment H) before 
leaving the conference. Session results have been discussed in the secdon above and show 
a high mean school indicating participantf. were veiy pleased. Paiticipants were also asked 
to indicate what they liked about the workshop aiid what they would like to ini^^ Iheir 
comnients are listed bdow: 



6. What did you like best about the workshop? 

• The opportunity for administretors and instructors from DPI, VTAE and the 
University to discuss CINL 
Depth of discussion. 

Sharing of information and insight into otiier districts and schools. 
Discussion level. 
Good exchange witii secondary. 
Too much to mention. 
Comnxm interest and direction of programs. 
The fact tiiat secondaiy schools were included. 
Sharing, networking. 

The ability to interact witii technical school instructors. 
Bob Meyer and Frank Zenobia 

Open communication, good exchange of information, excellent spirit anx)ng 
participants, good management and planning. Kudo's to Howard Lee, Tim Mero, 
Orville Nelson. 
Small groups. 

Quality of presentations, networking with other schools. 
Getting together. 

The c^xiination of a statewide initiative was the highlight-we now will be able to 
move ahead. 

I believe somediing significant will be a result of die conference. Good job! 
Sharing. 

Seeing what is happening in other districts and in die industry today. The small 
noup discussions were uso greatl 
uroup interaction, small group discussions. 
Helping die VTAE to get together and give direction to ONI 
Intoaction and sharing of experiences, etc., by all members of die conference. 
Bringing in resources Tike Don Manor and Frank Zenobia. 
All three levels meet (Medier. 

Everyone on all levels had input Hiked diis. Also we had direction and I feel 
some committees will be developed and some progress will be made for all tech. 
ed. proarams in C^. 

Just to nave tiie opportunity to be involved was most worthwhile. Good start on 
communkations. 

Technical college presentations gave a good picture of CIM. Small groups with 
secondary and postsecondary were very good. 

This was a very wortiiwhile workshop! Good organization and excellent food and 
accommodations. 
Very good workshop. Thanks! 
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7 . What could be improved? 

• Continue the effort 

• AiticuUuion and sharing of infonnation between secondafy schools and tech 
schools. 

• Gmdnue diis service. 

• What needs to be done to successfullv integrate this. 

• Better frictutes on the Stout presentation. 

• Day wu too long. 

• oettertoonL 

• Include business leaders in future nieetings to get dieir guidance/approval on what 
we are doing. 

• Need follow-up to implement recommendadons. 

• I think a "study group" meeting, at die "buck," (informal get-togeUier), could do 
more to break down die barriers and create friendships, Uian some meetings could. 
I would suggest it be done at die end of die first day. 

• Probably die best individual objective conference attended - infomution - education 
and direction. 

• Continue die good work. I am pleased I was here and feel it was very worthwhile. 

• It was aU very good. 

• If possible, more time for presenters, such as Frank and Don. 

• Some of die reports could be a little shorter, especially die first day, because of die 
long drive. 

• Communications to share, "do not redevelop the wheel." Involve other schools, 
DPI. Expand DPI/VTAE articulation projects. 

• It was embarrassing to see the UW-Stout person have poor transparencies and 
slides in backwards! 



Conclusions: 

1 . Evaluation results and feedback from participants indicate diat diis was an above 
average to excellent conference. 

2. Participants felt dut die District sharing of dieir programs was important and useful. 

3. It was apparent by die presentations diat each district tends to emphasize certain aroec^ 
of CD4. They also recognize the commonality as evidenced by their summaries or die 
groups discussions. 

4. A follow-up meeting in die future was suggested by a number of participants to see 
how Districts have progressed. 

5 . A definite need expressed was to develop a task force or advisory conunittee to suggest 
future direction of CIM across the Sute. 

6. Theinteractionofpostsecondary and secondary teachers was positive. Articulation 
efforts continue to be a major dinist of die State, and die process used in diis workshop 
facilitated cooperation. 

7 . The networking among technical colleges was fblt to be extremely useful. All districts 
felt diey couklleam from each other and diey now have a contact to share information 
with. 

16 
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CIM Conference 
June 6, 1990 

AGENDA 



Day 1 

Ballroom AB 

University of Wisconsin-Stout 
Student Center 

Registration and Coffee 8:15 - 8:45 

Welcome and Workshop Objectives - Orville Nelson 8:45 - 9:00 

Presenter: CIM-An Industrial Application 9:00 - 10:00 
Don Manor, John Deere 

Break and Discussion 10:00 - 10:15 

Technical College Presentations 

Chippewa Valley Technical College 10:15 - 10:50 

Fox Valley Technical College 10:50 - 11:25 

Gateway Technical College 11:25 - 12:00 

Lunch (Ballroom C) - Continue Discussion 12:00 - 1:00 

Technical College Presentations (con't.) 

Lakeshore Technical College 1:00 - 1:35 

Milwaukee Area Technical College 1:35 - 2:10 

Northcentral Technical College 2:10 - 2:45 

Break and Discussion 2:45 - 3:00 

Western Wisconsin Technical College 3:00 - 3:35 

CIM at UW-Stout - Bob Meyer 3:35 - 4:10 

General Discussion/Questions 4:10 - 5:00 

Informal Discussion (Ballroom C) 5:00-5:45 

Dinner (Heritage Room) 5:45 - 6:45 

Speaker (Ballroom A): Future of CIM 6:45 - 7:45 

Frank Zenobia 
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CIN Conference 
June 1, 1990 

AGENDA 



Day 2 

Ballroom AB 

University of Wisconsin-Stout 
student Center 

Orientation to the Objectives 
for the day - Orville Nelson 

Small Group Discussions (Groups comprised 
of a cross-section of participants.) 

* CIM Components 

* CIM Competencies 

* Articulation Linkages 

* Break at 10 : 00 

Small Group Reports (10 min. each) 

Lunch and Discussion (Ballroom C) 

Small Group Discussions 
(Groups formed by Education Level - 
secondary and technical colleges 

* CIM mission/position statement 
for: 

- High School Programs 

- Technical College Programs 

- College Programs 

* Curriculum development work 
needed 

* Future Direction 

Break and Discussion 
Small Group Presentations 
Wrap-up - James Urness 
Evaluation 
Adjourn 
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CIM 



MikeW.Biid 

LftCh^se Area School District 
Centnd High School 
1801 Losey Blvd. South 
UCrosse,WI S4601 

Bill Bulloch 

Program Mgr. - M^. Technology 
Waukesha County Technical College 
800 Main Street 
PewaukecWI 53072 

MaikS.Duikee 
Mechnical Dcagn Instructor 
Madison Area Technical College 
3550 Anderson Street 
Madison, WI 53704 

EdFakk 

Dean, Trade & Industry 
Lakeshore Technical College 
1290 North Avenue 
aeveland,WI 53015 

MarvFranson 

Trade and Industry Supervisor 
Chippewa Valley Technical College 
620 west Claireniont Avemue 
EauClaiie,WI 54701-1098 

Merlin Gentz, Vice President 
Academic Affaiis 
Fox Valley Technical College 
1825 North Bluemound Drive 
Appleton,WI 54913-2277 

Gordon Haag 

Lakeland Union High School 
8669 Oki Highway 70 West 
Minocqua,WI 54548 

Larry Haller 
Electronics Technician 
Lakeshore Technical College 
1290 North Avenue 
Cleveland, WI 53015 

AlHiles 
Machine Tool 

Northeast Technical College 
2740 West Mason Street 
P.O. Box 19042 
Green Bay, WI 54307-9042 



ice Participant List 
6-7, 1990 

Robert Housner 
Machine Shop 

Blackhawk Technical College 
6004 Prairie Road 
PO Box 5009 

Jane$viUe,WI 53547-5009 

Gene Koshak 
Mechnanical Design 
Ndfthoentral Technkal College 
1000 Campus Drive 
Wausau,WI 54401 

Dennis Leonard, Instructor 
Wausau East High School 
708 Fulton Street 
Wausau, 54401 

Gary Leonard, LVEC 
Wausau East High School 
708 Fulton Street 
Wausau, WI 54401 

Kevin Upsky 

Packaging Machinery 

Wisconsin Indianhead Technical College 

1019 South Knowles 

New Richmond, WI 54017 

Marcel Miklbrandt 
Oshkosh North High 
llOOW. Smith Avenue 
Oshkosh, WI 54901 

Al Miller 

Washington Park High School 
1901 12th Street 
Racine, WI 53403 

Kenneth Mills, Wict President 
Academic Affain 
Northoentral Technical College 
1000 Campus Drive 
Wausau, WI 54401 

Virgil Noordyk 
Dean, Technical Education 
F6x Valley Technical College 
1825 North Bluemound Drive 
PO Box 2277 

Appleton,WI 54913-2277 



CIM Conference Participant List 
June 6-7, 1990 



David North, Instructor 
Baldwin-Woodville Area School District 
1000- 13th Avenue 
Baldwin, WI 54002 

Chuck Oestreich 
Machine Tool 

Mid-State Technical College 
500 - 32nd Street North 
Wisconsin Rapids, WI 54494 

Walt Peters 

Trade A Industry Coordinator 
Wisconsin Indianhead Technical College 
505 Pine Ridge Drive 
HCR 69, Box lOB 
Shell Lake, WI 54871 

Dave Peterson, Instructor 
Osseo-Fairchild High School 
13th & Francis 
OssecWI 54758 

Al Pitts, Administrator 
Vocational Education 
Racine Unified School District 
2220 Northwestern Avenue 
Racine, WI 53403 

Steve Prahl, Instructor 
Lakeland Union High School 
8669 Old Highway 70 West 
Minocqua,WI 54548 

Ray Price 
Nortii High School 
1042 School Avenue 
Sheboygan, WI 53081 

John Ross 

Associate Dean, Business & Marketing 
Fox VaUey Technical College 
1825 North Bluemound Drive 
PO Box 2277 

Appleton,WI 54913-2277 

Fred Skebba. LVEC 
Lakeland Union High School 
8669 Okl Highway 70 West 
Minocqua,WI 54548 

Steven Skowronski, CNC 
Milwaukee Area Technical College 
700 West State Street 



Milwaukee, WI 53233 
Jon Stevenson 

Fox Valley Techmcal College 
1825 North Bluemound Drive 
PO Box 2277 

AppIeton,WI 54913-2277 

Davki Stinnett 
Electrical Technotogy 
Milwaukee Area Technical College 
700 West State Street 
Milwaukee, WI 53233 

Terry Tower 
Trade & Industry 

Gateway Technical College - Racine Campus 
1001 Soudi Main Street 
Racine, WI 53403-1582 

Jim Tucker 
Electromechanical 
Noithcentral Technical College 
1000 Campus Drive 
Wausau,WI 54401 

Charles Wright 
Grantsburg School District 
Box 9 

Grantsburg, WI 54840 

Robert 2Uileger, Instructor 
Wausau West High School 
1200 West Wausau Avenue 
Wausau, WI 54401 
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Letters 



.0.1. CIMT»ICoo«l. Mailing Label UNIVERSITY OF WISCONSIN 



STOUT 



MENOMOiMIE WISCONSIN 547S1 

April 9, 1990 

«line 1>* 
«line 2>* 
«line 3>» 
«line 4» 
«line 5>* 

Dear «salutation>* 

The Wisconsin State Board of Vocational, Technical and Adult Education and the Center tor 
Vocational, Technical and Adult Education, University of Wisconsin-Stout are conducting 
a staff development project to bring together the postsecondary VTAE technical colleges 
and the University of Wisconsin-Stout members who are working with Computer 
Integrated Manufacturing (CIM). Project participants will: 



1 . discuss program content 

2. identify areas that need further development 

3. determine how these programs can be articulated 

In addition, the project will involve a sample of high schools that are working on CIM 
related programs in order to identify areas of articulation between high schools and 
postsecondary programs. 

The specific objectives of the project are listed on the attachment along with the 
June 6-7, 1990, agenda. 

We are asking your district to participate in this workshop by: 

1 . Developing a five to seven minute video tape of your CIM cell/program. 
You will be reimbursed $250 for this video tape. 

2. Present a twenty-five minute overview of your CIM cell/program during 
the first day of the conference. This time will include the five to seven 
minute video tape. 

3. Sending one or two partk:ipants to the workshop. These people will matte 
the presentation. 

Please complete the attached registration form and send it to the address indicated on the 
form by Wednesday, May 9, 1990. A confirmation letter will be sent to registered 
participants prior to the workshop. 
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UNIVERSITY OF WISCONSIN-STOUT IS AN EQUAL OPPORTUNITY AND AFFIRMATIVE ACTION UNIVERSITY. 



Pag«2 

CIM Staff Dtvelopment 
April 9, 1990 

Lunches during th« June 6-7, 1990, worlahop and the banquet dinner meal on June 
6, will be covered by the project. A single occupancy room has been reserved for your 
College at the Best Western Holiday Manor Hotel. The project will pick up one room per 
school presenting. Send the name(s) of the participants from your district. We will 
contact the motel. Pleue do not contact the motel directly. The project will also 
reimburse each district fbr one vehicle (round trip). 

We are looking forward to your involvement in clarifying the scope and direction of CIM 
in the State of Wisconsin. 

Sincerely, 



Howard D. Lee, Co-Director Orville Nelson. Co-Director 

(715)232-1251 (715)232-1362 

Center for Vocational, Technical and Adult Education 
218 Applied Arts Bkig. 
Menomonie. Wl 54751 



dmd 



«DATA CIM-Inst Seivices Director 



UNIVERSITY OF WISCONSIN 



April 9, 1990 




MENOMONIE WISCONSIN 5 4 7 i1 



«liiie 1» 
«lii)e 2» 
«line 3» 
«Une 4i* 
«line 5» 

Dear «saluttition»: 

The Wisconsin State Board of Vocational. Technical and Adult Educadon and die Center for Vocadonal, 
Technical and Adult Education. University of Wisconsin-Stout are conducting a staff development project to 
bring together die postsecondary VTAE technical collegM and the University of Wisconsin-Stout members 
who ate working with Computer Integrated Manufacturing (CIM). Project participants will: 

1 . discuss program content 

2. identify areas diat need further development 

3. determine how diese programs can be articulated 

In addition, die projea wUl also involve a sample of high schools diat are working on CIMrelated 
piogiams in order to identify areas of articulation between high schools and postsecondary programs. 

The specific objectives of die project are listed on die attachment along widi die June 6-7, 1990. agenda. 

Your district is invited to send a participant tc> diis woricshop. Please complete die attached registration 
form and send it to die address indicated on die form by Wednesday, May 9, 1990. A confirniauon 
letter will be sent to rssistered participants prior to die workshop. 

Mileage and motel cosU for your participant will NOT by covered by the project. 
Meals and cofTec breaks will be provided through the project. 

Call die Best Western Holklay Manor Hotel (715-235-9651) direcdy for lodging anangements, noting you 
are attending die GM Woricshop. A block of rooms has been reserved. We are kicking forward lo your 
participation in die project 



Sincerely, 



Howard D. Lee. Co-Director 
(715)232-1251 



Orville Nelson, Co-Director 
(715)232-1362 



Center for Vocational. Technical and Adult Education 
218 Applied Arts Building 



Enclosures: Objectives 



Agenda 
Registration Form (C) 
Return Envek)pe 



Distiict Director 
T & I Coordinator 
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«DATA GM-High Tech MaUing Labels 



UNIVERSITY OF WISCONSIN 



April 9. 1990 




MENOMONIE WISCONSIN S47S1 



«Une 1» 
«Une2» 
«line 3» 
«Une4» 
«line 5» 

Dear«salutation»: 

Hie Wisconsin State Board of Vocational. Technical and Adult Education and the Center for Vocational. 
Technical and Adult Education. Univenity of Wisconsin-Siout are conducting a staff development project to 
bring together the poatsecondary VTAE technical alleges. University of Wisconsin-Stout staff memben. 
and high school teachen who are interested in Computer Integrated Manufacturing (CIM). Project 
participants will: 

1. discuss program content 

2. identify areas that need further development 

3. determine how theae programs can be articulated 

The q)eciflc objectives of the project are listed on the attachment along with the June 6-7. 1990. agenda. 

We are invidng your distriaio send a participant 10 this workshop. It is recommended that a technology 
education teacher be selected 10 attend. Please complete the attached registration form and send it to the 
address indicated on the form by Wednesday, May 9, 1990. A confirmation letter will be sent to 
registered participants prior to the woricshop. 

The Center for Vocadonal. Technical and Adult Education through its High Technology prqiect will cover 
the travel costtofone teacher from your school district Your participant will be reimbursed for mileage at 
$.24 per mile and meal costt while at the Conference. Meal coats en route to and fhm the Conference will 
notbecovered. The motel reservation will be m^de through our office. Please (ill out the enclosed form 
and return it to us. This information will be lued to make the motel reservation. 

Because of qiace limitfiions Mid the small group discussion sessions we will not be able to accept more 
than one person firom each Khool. We are tooking foi ward to your involvement in clarifying die scope and 
direction of CIM in the State of Wisconsin. 



Sincerely, 



Howard D. Lee. Co-Director 
(715)232-1251 



Orville Nelson. Co-Director 
(715)232-1362 



Center for Vocational. Technical and Adult Education 
218 Applied Arts Building 
MenomonicWI 54751 



Enclosures: 



Objectives 
Agenda 

Registration Form (B) 
Return Envek)pe 
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CIM Conference 



Registration Form A 

Directions: Please identify the people who will attend the 
conference below. Also, indicate who will make the presentation on 
your college's CIM program. Return by May 9. 



1 . Name 



Date 



• School Address 



City 



State 



Zip. 



• Home Address 



City 



State 



Zip 



• Phone: School i )_ 



Home L 



2. Name 



Date 



School Address 



City 



State 



Zip 



Home Address 



City 



State 



Zip. 



• Phone: School { I 



Home i I 



This information will be w^td to reserve a motel room for your 
participants and register them for the Conference. 



Please return to: Howard Lee 

Center for Vocational, Technical 

and Adult Education 
University of Wisconsin-Stout 
Menomonie, WI 54751 
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April 16, 1990 



UNIVE RSIT Y OF WISCO NSIN 

STOUT 

MENOMONIE WISCONSIN 5 4 7 5 1 



James Urness 
Bureau Director 

Wisconsin Board of Vocational, Technical 

and Adult Education 
310 Price Place 
P. 0. Box 7874 
Madison, WI 53707 

Dear Jim: 

Thank you for agreeing to provide the wrap-up for the Computer Integrated 
Manufacturing (CIM) Workshop on June 7, 1990, from 4:00 • 4:20 p.m. in 
Ballroom B and C of the Student Union of the University of Wisconsin-Stout. 
The agenda for the two day workshop is attached. You are welcome to join us 
eariier and participate in the woricshop. If you feel others at the Board are 
interested in this woricshop, have them join us. Let us know who will be 
attending so we can get an accurate meal count. 

You can call the Best Western Holiday Manor Motor Lodge, Menomonie, WI 
(715-23S-96S1 or 1-800-528-1234). to make a room reservation. Please identify 
yourself as a CIM Woricshop participant. 

A map of the University of Wisconsin-Stout is enclosed for your convenience. 
Summer school will not start until the following week, and adequate parking 
will be available. We will send you a paricing permit in May. 

Call me if ycu have any questions. 

Sincerely, 



Howard D. Lee, Co-Director 

Center for Vocational, Technical and Adult Education 
dmd 

Enclosures: Agenda 

UW-Stout Map 
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MEMORANDUM 



TO: Orvnie Nelson, Co-Director CVTAE, UW-Stout 
Howard Lee» Co-Director CVTAE, UW-Stout 

FROM: Jean Burns 

SUBJECT: CIM 

DATE: March 9, 1990 



Enclosed Is a copy cf our "CIN Strategic Plan." Mike Tokhelm and I have been 
working on this p1a'^ to accomplish several things: (1) give us some 
guidelines on what to do with regular programming, advance technical 
certificate offerings, and technical assistance, (2) give us some guidelines 
on funding request, and (3) how to meet our supervisors/coordinators/deans and 
Instructor needs In the area of CIM. Our office has spent quite a bit of 
money thus far on funding "CIM related" activities In the areas of curriculum 
development, professional development, and equipment. We would like to use 
the expertise we have developed thus far by the use of this money and also 
provide an opportunity for the other districts to develop their staff and 
curriculum In this area of CIM. 

Also enclosed Is a "draft" copy of a proposal NTC, LTC, and CVTC are putting 
together to assist Mike Tokhelm and myself In providing our supervisors/deans 
and Instructors with education on what CIM Is and how It can be applied to 
current programs, advance technical certificate offerings as well as to 
"technology transfer" activities such as technical assistance. 

Your proposed workshop will be another building stone within our plan. We 
plan to use your workshop as a kickoff to our activities. We plan to use what 
Is generated by your workshop as a jiulde and model to be a part of the NTC, 
LTC and CVTC proposal. Thank you 'n assisting In this effort. 



cc: James Urness, Director of Bureau of Program Development and Operations 
Salvatore Notaro, Section Chief, WBVTAE 
Mike Tokhelm, Business Education Consultant 
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COMPUTER INTEGRATED MANUFACTURING/COMPUTER INTEGRATED BUSINESS 

STRATEGIC PLAN 



GOAL: To meet Business and Industries and students needs In the area of 
CIN/CIB. 

Objectives: 

1. To Implement CIM/CIB principles Into regular programming where applicable. 

2. To develop students to work as a "team member" upon Job placement where 
applicable. 

3. Assist district's superv1sors/staff/1nstructors» as a team» to plan and 
Impleinent Cir^CIB concepts Into regular programming, CIM Advance Certificates* 
technology transfer activities (1.e.» technical assistance* customized 
training* retraining, etc) where applicable. 



Activities: 

1. Determine current status of each district In terms of CIH/CIB concepts: 

a. Supervisor/staff/instructor development 

b. Equipment/ CIN cells and/or centers 

c. Programming 

d. Materials management/accounting 



2. State consultants preparation: 

Consultants of the following programs must be Involved: 
Trade and Industry: Electronics/electromechanical 

Fluid Power 
Machine Tool 
Mechanical Design (CAO) 
Industrial Engineering Technician 
Manufacturing Engineering Technician 
Quality Assurance Technician 
Automated Manufactured Systems Technician 
Computer Integrated Manufacturing Technician 
Industrial Maintenance 
Machine Maintenance 
Mat. Handling/Equip. Robotics Repair 
Printing and Publishing 
Welding/Fabrication 
Packaging Systems 
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Business/Marketing: Accounting 

Computer Infonatlon Systems 
Computer Operitor 
Data Entry 

Administrative Assistant 
International Trade Associate 
Marketing- Industrial 
Marketing-Materials Management 
Small Business 
Supervisors Management 

a. Consultants must receive education to the awareness level of CIM/CIB 

b. Literature review of trends/CIK/CIB within their areas 

c. Team development of consultants 

d. Model of CIH/CIB to be developed and Implemented by this team 
of consultants with assistance from dIstrlcts/UW Stout/ etc 

4. Identify what part(s) of CIM should be a part of programming currlculums: 

a. Several schools are already doing this, some as separate courses 

and some are Integrating parts of CIM Into progrannlng. 
Several projects have been funded In this area (See project 11st) 

b. Have Instructors/supervisors workshops - being done as part of 
State-Ca11ed-Meet1ngs 

c. Evaluations process Is Identifying business/Industries needs In 
this area. 

5. Joint Business/Trade and Industry/Marketing supervisors state-ca11ed- 
meetlng to: discuss CIM principles 

how to Implement within programs, advance certificates, transfer 

of technology activities 
how to network with present systems within districts 
develop networking systems between districts 

6. Individual Instructor development 

- overview of CIM principles 

- what CIM principles are part of their Individual program areas 

Instructor/supervisor team development (1ntedepartment/mu1t1-programs) 

- what CIM principles can be Implemented as a team 

7. Consultation service provided for districts to plan and Implement CIM/CIB 
principles as part of dally routine/ regular programming/ advance 
certificate offerings/ transfer of technology activities 
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Participants In activities: 

1. State office: 

Consultants: 

Trade and Industry: 



Business/Marketing: 



Jean Burns 
Robert Uestby 
Narge Woods 

Mike Tokhelm 
David Hague 



Section chiefs: 

Trade and Industry: 
Business/Marketing: 

Bureau Director: 



Salvatore Notaro 
Mary Lou Steberg 

James Urness 



2. Districts: 

LTC and NTC - Instructor/supervisor Individual development and 

team development 
Consulting 

FVTC - CIM Alliance Regional Training Center 

NATC (Milwaukee) 

^Adhoc committee from district representatives 



3. Universities: 
UW Stout 



Prepared CIM education model 

Researching & developing Technology of Transfer model 
Professional development workshops 
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VIAE SUPERVISOR/INSTRUCTORS' Development In CI»VB Concepts 
and CIH/B Model Implementation Plan 



I. Purpose: To educate VIAE supervisors and Instructors In the concepts and 
applications of Computer Integrated Manufacturing/Computer Integrated Business 
(CIM/B) and assist teams of VIAE supervisors and Instructors to develop a plan 
to Implement applicable concepts Into their existing programming, . 
advance technical certificate CIM/6 offerings, and technology transfer 
activities. 

II. Developers and Implementors of this CIH/B Model and training: 

Chippewa Valley Technical College 
Lakeshore Technical Colleae 
Northcentral Technical College 
University of Wisconsin - Stout 

State consultants: Jean Burns, T&I, and Mike Tokheim, Business 
Education 

III. VTAE Deans and Associate Deans, Supervisors, Coordinators and 
Instructors needs: 

0 Administrators need to promote effective management of CIM/B 
resources to promote cooperation and eliminate unwarranted duplication 
of functions between T&I and business. 

0 Instructors need to cooperatively Incorporate CIM/B concepts 
and skills throughout the technology appropriate curriculum. 

(to be developed) 

IV. ACTIVITIES: 

1. Develop CIH/B Model. Teams of deans, supervisors and Instructors 
win be educated on planning and Implementation of CIH/B model within their 
curriculums and within various departments at their schools. These teams will 
be visited on site by consultants from either CVTC, LTC, or NTC to help them 
develop plans, resources and Implementation strategies. 

Staff required: CVTC, LTC, and NTC will need one project director 

(1 PTE a piece, with a total of 3 PTEs) 

CVTC - 6 team members (T&I & Business Ed), 160 hours per team member 
LTC - same as CVTC 
NTC - same as CVTC 

2. CVTC, LTC, and NTC staff development activities. Staff will receive 
educational opportunities that are necessary to establish CIH/B Models 
statewide. 

Conference/Workshop/Tng source I of staff Cost 
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Educate VTAE Deans and Instructors: 

a. Individual development within program areas 
Instructors w111 receive an awareness and exploratory experience 
in CIH/B and then specific education on CIH/B principles that 
apply In their program function. 

Instructors of the following program areas w111 be Included In the 
ClfVB Training workshops: 

90/91 91/92 92/93 

El ectron 1 cs/el ectromechani cal 

Fluid Power 

Machine Tool 

Mechanical Design (CAD) 

Industrial Engineering Technician 

Manufacturing Engineering Technician 

Quality Assurance Technician 

Automated Manufacturing Systems Technician 

Computer Integrated Manufacturing Technician 

Industrial Maintenance 

Machine Maintenance 

Mat. Handling/Equip. Robotics Repair 

Printing and Publishing 

Welding/Fabrication 

Packaging Systems 

Accounting 

Computer Information Systems 
Computer Operator 
Data Entry 

Administrative Assistant 
International Trade Associate 
Marketing - Industrial 
Marketing- MaterUls Management 
Small Business 
Supervisors Management 

T&I and Business Deans, supervisors/coords 



b. Team Development: 

The above Individual training will be formed Into teams from each 
district and taught as teams on how to plan and Implement CIM/B 
concepts Into applicable areas of curriculum (regular programming, 
advanced technical certificates, transfer of technology related 
activities) 

Education will be directed towards the team's school's resources: 
1..e, program oriented, equipment and resources, etc. 



Teams will be visited on site by staff members of CVTC, or LTC» or 
NIC, at their schools to follow up on their plan to Implement the 
model. They will b& given advice from lessons learned on 
curriculum development, equipment, networking, structure, etc. 

Timelines 
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University of Wisconsin - Stout QM Conference Prescntotion 
Menomonie» Wisconsin - 6 June 1990 

CIM at John Deere 



1. John Deere logo 

- Multi-national company 

- 20 factories in 12 countries and a worldwide network of about 5000 dealers 

- Toul employment of 38,900 people - fiscal year end 1989 

2. Corporate headquarters - Administrative Center (with swans) 

- Moline» Illinois 

- 1989 fiscal year sales of $7.2 billion 

- in business for 153 years under tiie John Deere name 

3. Steel plow 

- solved the problem of getting sticky soil off the plow 

- John Deere inducted into Inventor's Hall of Fame in February 1989 

4. 4WD Tractor and Old Tractor - the long green line 

5. Agricultural products - composite 

- World's largest producer of agricultural equipment 

- Products include a full line of tractors, combmes, plows, planters, cotton 
pickers and hay and forage equipment 

6. Industrial products - composite 

- Broad line of industrial equipment including crawler tractors, scrapers, 
motor graders, loader/backhoes, excavators and foresUy equipment 

7. Lawn tractor * j j 

- Our Consumer Products Division produces a full line of grounds care and 
golf and turf products for residential and commercial use. 

8. New Deere ventures 

- Financial - Farm Plan (Mastercard for farmers) 

- John Deere Insurance 

- He: ! . Health Plan (HMO operation and consulting) 

- Major OEM supplier of castings and components 

- Rotary engine manufacturer 

- Golf & turf equipment 

- Deere Tech Services 
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9. Manufacturing processes - composite 

. Typical metal processing processes such as turning, drilling, cuttmg, 
bending, paintmg and assembly 

10. The CIM Evolution 

- History 

- Integration 

- Strategy 
-Future 

• Demonstrating CIM 

11. Demands of the 70's 

- High demand for our products 

- Intense competition for scarce resources 

- Increasing government regulations 

- Rising energy costs 

- Large production requirements overrode operational inefficiencies 

12. Critical evaluation of key manufacturing facilities in tiie mid-70*s revealed: 

- Very complex material flow patterns 

- Excessive production lead times including a long time to introduce new 
products 

- Excessive Work-In-Process inventories 

- Excessive material handling and associated costs 

- Excessive expediting and stock chasing 

- Low capital asset utilization 

- Manageability problems and lack of focus 

13. Downtown Waterloo factory - 1975 

- Over 5 million square feet 

- Built over die past 75 years - grew like topsy 

- Typical old architecture, inflexible to change, less tiian ideal working 
conditions 

14. Redevelopment Plan 

- Reorganize and simplify operations 

- Rebuild and add equipment 

- Apply Group Technology philosophy 

15. New Tractor Works - "Green field " site 

- New opportunity on a fresh site; no need to carry old problems into new 
production 
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16. Tractor Works layout with 9 major systems: 

- Receiving and storage system 

- WIP/WPB storage system 

- Paint and conveyor system 

- Tire and wheel storage system 

- Inter-building delivery conveyor system 

- Chassis assembly/finish trim storage system 

- Tractor assembly conveyor system 

- Finished assembly storage system 

- Tractor repair tracking systems 

Now, let's take track some of the mi^or components as they come together to 
produce a finished tractor 

17. Engine coming overhead to assembly line 

18. Transmission coming to assembly line 

19. Robot chassis painting 

20. Robot and manual welding of a Sound-Card cab 

2 1 . E-coat paint system for Sound-Card cab 

22. Sound-Card cab coming to assembly line 

23. Wheel & tire assembly 

24. Tire going onto overhead delivery system 

25. Tire coming to tractor 

26. Tires on tractor - more coming overhead 

27. Benefits of the new Tractor Works project 

- Improved product quality 

- More efficient assembly 

- Reduced inventories 

- Shorter lead times 

- Improved working environment 
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28. 1981 LEAD Award 

- Given annually to a team of manufacturing professionals for their 
outstanding leadership in Computer Integrated Manufacmring 

- First award by the Computer and Automated Systems Association of SM£ 
given to the John Deere Tractor Works team 

29. Completed Tractor Works 

30. Manufacturing Directions 

- Increasing competition - particularly from off-shore 

- Higher quality at lower cost (new customer expectations) 
-Shorter lead times 

- Reduced inventories 

- Greater flexibility for product change and product mix changes 

- Focused cells 

- Just-In-Time production 

- Functional integration 

31. The CIM Challenge (Dave Scott's slide) 

- To manage information efficiendy in the factory of tomorrow 

— - Emphasize INFORMATION 1 1 — 

32. CIM Evolution Missing Links -Managem it 

- Opportunity 

- Functional Analysis 

33. CIM Evolution Missing Links - Management (continued) 

- Computer Management 

- Technology 

34. CIM Evolution Missing Links - Management (continued) 

- Change Management 

35. CIM Evolution Missing Links - Management (continued) 

- Economics 

- Personnel 

36. CIM Evolution Missing Links - Technical 

- Standards 

37. CIM Evolution Missing Links - Technical (continued) 

- Part Description 

- Part Features Availability 
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38. THE LANGUAGE OF... 

...CAD/CAM is fifiomfiia -CIM is EfifltUIfiS 



- "Line" - "Edac 

- "Arc" - -Fillet 

- "Circle" - "Hole' 



39. CIM Evolution Missing Links - Technical (continued) 

- Interface Hardware 

- Interface Software 

40. CIM Evolution Missing Links - Technical (continued) 

- Computer Power 

- Distributed Computing / 

41. "COMMON" Systems - Planning systems (all mainframe and IMS based) 

• Product specifications 

• Master schedule 

- Materials Requirement Planning (MRP) 

42. "COMMON" Systems - Manufacturing 

• Work force - Machine load planning 

- Manufacturing Engineering - shop floor documents, tool ordering and 
tracking 

43. "COMMON" Systems - Deliveiy 

- Interfactoiy (CWIS) 

- Purchasing (CPS) 

• Supplier Delivery System (SDS) 

44. GT - Key to manufacturing rationalization 

45. Scattered selection of several hundred rotational parts 

46. Rationalized families for the same parts 

47. Group Technology 

- Develop common solutions to similar problems 

48. GT Applications - emphasis on dau _ 

- Design for manufacturability - Out-sourced manufacture 

- Work simplification - Tool control 

- Value Engineering - Reduce setups 

• Manufacturing cell development - Plant layout 

• Equipment modernization - Scrap salvage 

- Coordinated purchasing 
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49. 



50. 



51. 
52. 



53. 



Traditional Manufacturing (Mike Boyd's slide) 

- Larffe lot production 

- High inventory levels 

- Functional departments 

- Material queues 

- High material handling costs 

- Long lead times 

- Priorities set by expediting 

Parts Routing through Factory - 3 parts 

- Lots of backtracking 

- Traditional functional departments 

Reorganization • Same 3 parts witii Cellular Manufacturing 

- Comparison of the "old" and the "new" 



Achievable Goals 

- Manufacturing lead time 

- Breakeven 

- Material codes 

- Capacity 

Achievable Goals (continued) 

• Material cost 

• Material handling 

- Direct labor 

- Job change/occurance 

• Inspection 

- Detective material 

- Warranty costs 

- Salaried staff 



gui^ tim^ costs 
iventories 



60% reduction 
55% reduction 
67% reduction 
+40% 



15% reduction 
40% reduction 
10% reduction 
80% reduction 
55% reduction 
50% reduction 
55% reduction 
25% reduction 



80% reduction 
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54. GT Data BdS't - production data 

- Downloaded with data from production systems on a regular basis 

- Quote from Dave Kelly» Manager of Computer Systems at our Horicon 
factory in the 3 March 1989 issue of The Business Week Newsletter for 

Information Executives": . . . 

'*GT holds all the mformauon we need: classification, 
proce8S-to-manufacturing» product quantities* order 
quantities, roudnss on the shop floor, and material 
handling. GT pulls in all into one standardized format 
Key words are used to feed the data in and extract 
information for whatever information they want to get 
their hands on." He goes on to say. "1 can't imagine 
getting along widiout GT. It's integral to the decision- 
mokiM that goes on. MIS people are responsible for all 
the imormauon on the factory floor, and GT b a place 
where we can put that infonnation in one common place, 
where people can extract what tliey need and use it on 
their own. It relieves us of work and means more 
information for tliem." 

55. GT Surtup savings - first two years of operation 

- $9,000,000 in documented savings 

- 2,900 applications 

- over 50iO trained users 

- Ad hoc problem solving 

56. Levels of Improvement 
Percent of t6tAL 
pifg. cost reduction 

5 to 10% - Add technology and systems 

10 to 20% - Above plus streamline the material flow through 

manufacturing 
20 to 40% - Above plus streamline the product design 

57. 120 Series hydraulic cylinder 

- Manufactured by our Harvester - Moline plant 

- Cylinder Division in danger of going out of business two years ago 

58. 120 Series Strategic Analysis 

- Family design 

- Cellular manufacturing 

- Correlation of purchased parts 
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59. 120 Family Design/Cellular Manufacturing 

- Part numbers reduced from 405 to 75 

- Inventory reduced from 21 days to 10 days 

- Setup time reduced 75% 

- Lead dme reduced 42%; more now (new cylinder in less than a week) 

- Material handling reduced 42% 

- Scrap reduced 80% 

60. Traditional Factory Organization 

61. New Dubuque Works Organization 

62. Harvester Works - Aerial Front View 

63. Demonstrating CIM - Pilot - Purpose and Goals 

- Purpose - to demonstrate CIM while establishing tools and directions for 
tlie future 

- Goal - Reduced manufacturing costs 

64. Demonstrating CIM - Pilot - Approach 

- A pilot CIM project for the Harvester Works spanning design through 
Inspection for sheet metal parts to be manufactured in a dedicated laser 
punch press with laser and CNC shear cA\ 

65. CIM Pilot Work Packages 

- Group Technology Analysis 

- Local Area Network 

- Part Data Base with Features 

- Computer-Aided Process Planning 

- Automatic Nesting 

- Distributed Numerical Control 

- Automated Inspection 

66. "Simplification bfifocfi Integration** 

67. Pilot/Phased Approach 

- Low cost 

- Low risk 

- Learn as you go 

- Leverage efforts 

- Influence vendors with success from the pilot 

- Spread concepts rapidly - move on to larger projects 

68. Harvester Works LAN (MAP network) on factory plot plan 
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69. CIM Project - DNC/LAN System 

70. Harvester Works ME Award for Excellence in Manufacturing 

- Facility was recently recognized as one of the 10 best manufacturing 
facilities in America 

71. Lessons Learned 

- No **tumkey'* system - no magic solutions 

- Importance or standards 

- Need for in-house expertise - can't buy an on-going solution for production 

- Plan ahead for system maintenance, enhancements 

- CIM is evolutionary 

72. CIM Future Directions 

- Stick to the knitting 

- Functional integration - particularly of organizations 

- Learn as you go 

- Modular simple software • easier to prototype, maintain 

- Hardware independence 

- Standards - MUST have 

- Watch new external developments - integrate into operations as technology 
becomes mature 

• Training/technology transfers are critical for long term success 

73. Systems alone are not solutions! 

74. World-Class Competitor . , . ^ , 

1. Satisfies customer s expectation of perceived value 

2. Generates an adequate profit 

3. Competitive with anyone in the world: 
- Function - Services 

- Responsiveness 

- delivery 

- change 



75. PHASE I SIMPLIFICATION 

BEFORE 
PHASE n INTEGRATION 

76. Improvement Phases 

- Streamline - Refine 
-Simplify -]|it;g£at£ 

- Focus - I5aiance 

^nTtautomate waste! Sotjust survive! 
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77. PEOPLE MAKE THE DIFFERENCE! 

UNKS TO WORLD-CLASS SUCCESS 

OPENNESS AND HONESTY lead to TRUST 
TRUST leads to COMMUNICATION ^^^^^ 
COMMUNICATION leads to INVOLVEMENT 
IN VOLVEMENT tea</* to OWNERSHIP 
OWNERSHIP /<M to PRIDE 
PRIDE leads to COMMITMENT 
COMMITMENT leads to QUALITY 
QU ALITY leads to: 

- lower cost 

- increased customer interest 

- increased market share 
• growdi 

- miproved profitability 

78. The Risk of Change 

"Can you afford not to achieve these improvements your competition 

79. The Challenge , . , 

"If you are not thinking, about how to do thmgs: 
Twice as Good 
Twice as Fast, with 

Half the Resources; ^ . , 

You don't have the ri^t mental attitude to effecuvely 
challenge the global manufacturing competition!" 

Source : Gene Adesso, Vice President, IBM 

80. John Deere Logo 



o 
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ATTACHMENT E 
Handouts from Technical College 
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Chippewa Valley Technical College 
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CIM - Philosophy 



• Team Work 

• Quality 

• Interdependence 



"Take away my people, but leave my factories 
and soon grass will grow on the factory floors. 
Take away my factories, but leave my people 
and soon we will have a new and better factory. 

-Andrew Carnegie 



Associate Degree Program 



• Electronics 

• Electromechanical 

• Mechanical Design 

• Fluid Power 

• Materials Management 

• Supervisory Management 

• Industrial Engineering 

• Data Processing 

• Accounting 



CIM Training 



• Teamwork 

• Management Philosophies 

• Organizational Structures 

• Quality 

• Simultaneous Engineering 

• Automation Hardware 

• Data Collection Software 
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CIM Certificate 



structure of Industry 
Simultaneous Engineering 
Teamwork and Quality 
Automation Hardware 



Fox Valley Technical College 



TitltJ ■utlnttf Application* in tht CXM Invironiitnt 

CrtdltR 12 

Cr 

*^Sru"«tlo.» to ComoutT Integrated Entorpriac 1 
Duaiuftaa Function Ovarvlftw i 
Manufacturlnf Techno logiaa ^ 
MAPICS/INMASS Ovarvlaw ^ 
Product Stnictura/Coatint j 
Planning 1 



Migration Tachniquaa 
Intagratad Syatama Application 



2 

TOTAL 12 



Coursa Dascriptions 

the integration requirement 

Business Function Ovarviaw of the operating aystem for an AS400 

The course will nresont an overview or tn« op ^ bualness 

cclSputer with elfficient u.ag. «J„^'.\V?o 7^ 

nnvlronment. paraons are often and interoffice cowunicatlon 

processing capabilities. fP^^iff^^ll^^'XlVth^ technologies 
!raUrto Tli'seTp'pVlcVtL:^^^^^ -?uter to support the 

knowledge acquired. 

Manufacturing Tachnologia* technologies needed and used within a 

The course will present «^V?* the shop floor. Just-in- 
CIH mnnuCacturlng •nvironment with •"g"JJ^«g,JS* Technology techniques 
Tim« (JJT), Total Q'»«lity, C^^J^^iJIrir the productive output 

gUs have upon the business office arena. 

MAPXCS/XNMASS Ovarviaw Inn to reasons for using and deaired 

T».e course will present an introduction J«J JJJJ^^ypics 1. « intearated 
aspecta within the aiodulea of inW«ted "ottware^ 

J«Cka.e run on an AS^O^//"^^ knowledge of 

rodu\5? desTr\/«Vc^roV'^^^^^^^ to looK for within a software 

package . 

Product structurt/yosting student to recognir.e how a bill of 

i^tuTt^i 's■?rt'.°^h^^aV4l^"'rrt'^^"S- An .ppuc.ti.n ,f th... 

ttchnlquo» will l»« pr«»«ntod. 
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Th! cour«o will provMc th« stutUnt with Identification of th* ttchniquM 
if! r^vZrmmli Cor and idvauta.^s of planning within th. product on 
flniironmont. M««t«r Schadulinf. tha prodiictlon plan of "Ji* 
bo proaoMtad will, indicationa of thu phlloaophv bahind it tha 
r«quirnmanta for It. Mit.rial R«nulramanta PUnnfnf (MRP) an^^^^ 
RaqiiJrumantu Plflnnlns (CRP) are the plannini ""i'l/Sl' 
rfAturmlntns wliathor or not it haa thn naterlala and production capability 
?f produceSha iaatar Ichadula. Th« itudant ahould co«« -wy with tha 
Uclmiquca rcquirad to affactlvaly naa MRP and CRP capabilitiaa. 

"^"''•JirrVulrTe^tin praa.nt an ovarvlaw of tha i»pla»«ntation alaaianta and 
Iim.r?amai?t" ThrrtIdant ahould ba abla to datarmlna what atapa naad to 
bi^civar'd if i coivany^*cidf^t to atart to aiifrata towarda world claaa 
mInSdJrini or Clft Bafora any company baglna any naw procaaa thara 
Sit bi^Sitf f?Mtion tivan. Tha atudint wilhin thia couraa will ba pro- 
TidSd ^tr.o«. of th« «aa.uramant tachniquas availabla to daa«n.trata tha 
naad and advantagaa of tha procaaa. 

oSp1oim"nt .itu«tlon or c... ftody .uppU.d by th. Instruetot 
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CIM 



Computer Integrated Manufacturing 




Educational Products and Services 



RaxNfalley 
technical 

COLLEGE 

R2 




Introduction 



Thl« docuntnt has b««n d«sisn«d to provid* you with information conc«rnint th« 
products «nd ••rvic«s tvtiltbl* through th« Fox VtlUy T«chnic«l ColUg*, which 
c«n «ssist you in imploatntinf CIM concepts in your aanuftcturing •nviron««nt. 

Fox Vall«y Technical Collaga i« offaring you two aarvicaa, training of your 
human raaourca and technical aaaistanca in CIM iaplamantation. On tha following 
pagas you will find daacriptiona of tha couraaa and aaainara that ara availabla 
to you. In addition FVTC staff mambara ara availabla to ait down with you to 
dasign custoaizad training spacific to your nnada. 

Information concarning CIM products ara dascribad undar tha following 
catagorias: 

ADVANCED CERTIFICATES 

BUSINESS APPLICATIONS 
COMPUTER ASSISTED DESIGN 

ELECTRONIC PUBLISHING 

MANUFACTURING PROCESSES 

In aach saction thara is a survay which wa ara asking you to conplata to provide 
us with information concarning your training and technical assistance needs. 
This information is necessary for us to plan an efficient delivery system to 
meat our customer needs. 



vn in trod 
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Computtr Xntigpatid Manufacturing Advanead Cartificatat 



Fox Vallty Ttchnieal Colltga has daaigntd two twalvt cradit advancad cartificata 
prograna to aaaiata Indivlduala with aaaociata or baccalauraata dagraaa in 
tainint axpartiaa ralatad to cooputar intagratad aanufacturint* On tha 
following P«t«s you will find a daacription of tha couraaa which aaka up two 
cartificataa Taehnieal Applieationa in tha CXH EnvironMnt and Buainass 
Applications in tha CXN Environnant. 

To laarn nora about thaaa advanced cartificata offaringa contact: 

For: Taehnieal Applications in tha CXN EnvironMnt 

Virgil Noordyk 
Technical Division Dean 
414-735-5783 



For: Buainass Applications in tha CXH Environmant 

John Ross 
Business Division Associate Dean 
414-735-2466 
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Business Rpplicotions in q CIM Enuironment R. T. C 
TeGtinical Systems Rpplicatlons in a CIM Enuironment R 



Orientation to CIM 
Enterprise 



Business Function 
Overview 



I 



Manufacturing 
Technologies 
(Business Apps) 



MAPICS INMASS 
Overview 



Product Structure / 
Costing 




Migration Techniques 



T 



Business Applications 
Overview 



I 



Manufacturing 
Resources Planning 



CAD / CAM 
Linkages 



Manufacturing 
Technologies 



Implementation 
Migration 



Integrated Systems 
Application 



Tltltt ButinMt Applications in thi CZN EnviPooMcnt 

Crtdits 12 



Orientation to Coaputtr Inttgrattd Ent«rprit« 1 

BuaiBMs Funetiofi Ovtryitw 1 

Muttfaeturint Tachnologitt J 

MAPIC8/IMHA88 Ov«ryitv 2 

Product Stzucturt/Coitlng 2 

Planning i 

Nitration T«chniqu«a 1 

Intagratad SyatMS Application 2 

TOTAL 12 

Cdupaa Daacriptionfl 

Oriantation to Conputar Zntagratad Intarprlaa 

Tha studant will ba praaantad with an ovarviaw of tha computer Intagratad 
antarpriaa involving nanagaaant, anginaaring and production. B«phaai8 
will be placed upon tha technologies involved, the benefits achieved and 
the integration requirement 

Buainaaa Function Ovarviaw ^ , 

The course will present an overview of the operating system for an AS400 
computer with efficient uaaga of the system paramount. In a buaineas 
environment, peraons are often expected to have an understanding of word 
processing capabilities, spreadsheets usages and interoffice comamnlcatlon 
functiona. Thia course will alao introduce the concepta and technologies 
related to those applications with usage of the computer to support the 
knowledge acquired. 

Nanufacturing Tachnologias . . , . ^ ^ j j «i«.k4- - 

The course will present many of the technologies needed and used within a 
CIM manufacturing environment with emphasis on the shop floor. Juat-in- 
Time (JIT), Total Quality Control (TQC) and Group Technology techniques 
will be presented along with the aeana of anaWxing tha productive output 
of everyone within a buainaaa throuah StatiaticalProcaaa Control (8PC). 
Tlie inter- relet ionahip of CAD/CAM (Computer Aided Desi«/Computer Aided 
Manufacturing) will be highligted with the implicationa these technologies 
have upon the business office arena. 

NAPZC8/XNHAS8 Ovapvlaw , . ^ j j j 

Tlie course will present an introduction to, reasons for using and desirad 
Aspects within the modules of integrated software. MAPICS ia 
package run on an AS400- intermediate sized computer, while IjWASS Is run 
on a PC. The presentation will give the student a general knowledge of 
modules desired and aspects of each module to look for within a aoftwara 
package . 

product Structura/Costinfl wjn 

Tlie course provides the moans for the student to recognize how a Dill of 
material for a product ia created, how the routing representing the product 
flow through production is determined and how to control the occurrences 
of the cost elements throughout production. An application of these 
techniques will be presented. 
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ThJ court, will provide th. ttudtnt with idwtlficttion of th« tJctolquM 
of! r««iuir«««iti tot «ad «<lv«at«g«« of pltimliif within th« production 
wkrowSit . MMtir 8ch#dullnt. tS. production pftt <>L?/ J*'".?*^ ''ihi 
bS pr«»«nt«d with lndlc«tlon» of th« phlloiophy bohlnd it ««* «• 
rI<n5rUSntr£or it. lUttritl Itqttlr«ii«nt« Pl«i^ (MRP) tad C«p*clty 
StmiirMMts Plttmins (CEP) mi. thi plinnln| «ait« thu tld i btt«injti In 
d!tor.iAlns wh«th«r Sr not it hat th« ii«t;rl«ls pw<>«<^^i«» 
to produSTth. >ut.r tchoduU. Th. Jtudtnt •5S»4^S?f*tT.V 
ttclmlquM r«quir«d to •ff«ctiv«ly j«« MRP and CRP cap«bllltl««. 

"^''''SrcSTrT.^IJ'in pr...nt «n ovtrvitw of th. l«pl«iont.tion •l«i«nt. «d 
rSauiripinti. Th« itudwt ihould b« abU to dtttcaint what ittpi n.od to 
b!^covt;S if . co««iy d«cldM to start to .ifrat. tow.rdt world cUm 
nanufacturinf or Clfi. Bafora any company b«lin« »y n«w P'o««"j ^^J" 
iiuat ba Justification givan. Tha atudant within this couraa will »• PfJ" 
"idad with aoaa of tha aaaauraaant tachnlquaa avallabla to da«»natrata tha 
naad and advantagaa of tha procasa. 

lnt.griit.d Syatjjj^Ap^^^^^ tha atudant will apply tha axparti.. ,.in.d 

to davaloD an implanantation plan for intagration batwaan tha buainaaa 
fSnction and .h^ ?Ti?r oparafion. Tha plan will ba basad upon actual 
amploynant aituation or casa study suppllad by tha instructor 
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Titlai Ttehnieal Applications in the CXN InvironMnt 

Cr«ditt 12 



COUTflM ^ 

OriMtAtion to th« Coaputtr Iat«gr«t«d Ent«rprit« 1 

ButiBMt Applications Ovtrvisw 1 

Hsnufscturing Rssourct Plsnains (HRP) 2 

CAO/CAM Liiik«t«s 2 

Hsaufsctuzing Ttchaologits 3 

iMplsasatstioa Higrstion 1 

Inttgrsttd SystsM Applicstion JL. 

TOTAL 12 



Coupss Dsscpiptions 

Opisntstion to tho Conputsr Zntogpstsd Entoppriss 

Th« studtnt will b« pr«s«nt«d with «n ovtrvitw of th« computsr inttgrstsd 
•nttrpriss involving msnagemtnt, •ngin««ring and production. Eaphasis 
will ba placad upon tha tachnologiaa involvad, tha banafita and tha 
intagration raquiranant. 



Businsss Applications Ovopvisw 

Tha couraa will provida tha studant with tha opportunity to axplora 
tha iatagratad buainaaa antarpriaa. Emphaaia will ba placad upon 
financial applicationa and coating from ordar antry to financial 
analysis. 



Hanufactuping Rosoupco Planning 

Tha couraa will axanina tha application of tha aianufacturing raaourca 
planning rola in tha conputar intagratad antarpriaa. Varioua buainaaa 
and manufacturing applicationa such aa purchaaing, invantory, maatar 
achaduling, production control, ate. will ba raviawad. Particular 
attantion will bo paid to tha intar-ralationahipa batwaan tha 
applicationa and ^pacifically how thay affact plant floor oparationa. 



CAO/CAH Linkages 

Tha couraa will provida tha atudant with an undaratanding of tha 
communication lixikagas from computar aaaistad daaign to computar 
aaaistad manufacturing to computar numarical control. Emphaaia 
will ba placad on tha implamantation of computara in tha daaign of 
manufacturad componanta (CAD), product anginaaring (CAE) and tool 
path craation for computar nuroaric control (CNC) machinas. 

Manufacturing Tschnolagiss 

Tha couraa will introduca amarglng tachnologiaa which ara nacaasary 
to auccassfuUy implamant computar intagratad manufacturing. Examplas 
of topics that will ba covarad ara atatistical. procaas control, juat in 
tima, aat-up raductlon, group technology, ate. Applicationa of procasaas 
ralatad to robotics, vision systems, and bar coding will ba covarad. 
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ZnplMwntatlan Nigpttion 

Th« ttudtat will g^in «n undtrttAndlnt of th« tttpt iavolvtd in th« 
■uecMsfttl alttAtloa tow«rd th« iBpiuMAtAtlon of th« eooputtr intttrAtftd 
•attcprlst. Th« ttudMt will g^in eenpttMiey ia buildiat « plan to 
t«k« A eeapcny froa axistiat aanufaeturlnf eoaditioat on throufh to 
iaplaaantation of th« eoopattr iat«trat«d antazprist. 



Xntagpatad tyttaaa Applieatien 

la this eulaiaating axparianea tha ttudwt will applr tha axpartita 
Sainad to davalop an iaiplMantation plan for intagratioa batwaan tha 
bttalnaas function and shop floor oparation. Tba plan will ba baaad 
upon an actual aaployaant situation or caaa study auppliad by tha 
inatructor. 



BusifiMS Application 



Zat«sratiea of data baaaa ia thm kmj to laploMatatioa oi tho eoapator 
iatogrtcod OBtozpriso. IfAPZCS 01 txom ZBH pcerldoa tho total MBofoetariBf 
•olmtioa thzoofti n iatogratod tppzooeh to aneeoaofol uimfaesnrias ■ ■nag Mw at * 
KAfZCS Dl iBsoraa that wxf d^artaoat haa aeeaaa to cenaiataat, «p«to-dat:a 
l&^oaMrtsiflB* 

On tha iollovisfpagaa jcn mill tiad a daacziption of tho odBeatioBal pzodoeta 
crailabla froa FTTC which will aaaiat your iaploMStaition oi tho (fAFZCS 01 total 
MBuf aatariay aelutioa. After roriowias tho pxodaet doaeriptiena Isvita you 
to eeaploto tho iotoroat fbza i ii—iiii Icatiag to oa jeor o da c at io n al aooda. 
Ploaaa rotaxa tho eoaplotod fen tot 



Fox Vallor Tochnical Colloto 
1B2S N. Blaowiund Drive 
P.O. Box 2277 
Appleton, Vr 54913 
Att. John Roaa 
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NAFZCS Application DMcriptiont 



Pinaneial NanagMwnt i BusiiMtt Contpol Applications t 
•mral Ladgar flU 

Oanaral Udga sivaa joa a claar pietura of your eempMnj** finaacial 
■tandint— aonthly, at yaar-and or any tiaa you wish. Too can craata Jonrnala 
and ladfars on-lina; Journal tranaactiona ara autonatically antarad £ro« othar 
MAPIC8 DB applicationf Raporta includa Incoaa Stataaant, Balanca Shaat* and 
Laat Taar va. Thia Taar va. Budgat. 

Financial Analysis (PAH 

Thia nodula halps you datact aisnificant financial tranda that Bifht othazwiaa 
ba aiaaad. In addition to providing budgat planning on ganaral ladgar accounts, 
FA givas you fixad-aaaat accounting, analyaas, financial ratios and providaa 
financial atatanant raporta. It also providas autonatic racurring antriaa and 
final budgat plans to Ganaral Ladgar. 

Accounts Payabla (AP)t ' 

This application providas an aasy, flaxlbla way to managa your cash outflow and 
taka full advantaga of caah diacouuts. It providaa accurata, timaly inforMtion 
about Invoica dua datas, vandora and anounts. With thia program you can antar 
and maintain vandor invoicaa, inquira about agad payablaa, procaaa caah 
diaburaaaants and analyza vandor parfonaanca. Balancad Journal antriaa can ba 
a ant to Ganaral Ladgar, actual coat a can ba sant to Invantory HanagsMnt and 
outaida oparation coata and niacallanaoua chargas can ba aant to Production 
Control & Coating. 

Accounts Rscaivabla (ARls 

Thia iDodula lata you ninialaa your coUaction pariod, monitor caah flow and 
raduca loaaaa dua to bad dabea. It aaintaina a atatua of all cuatoaar accounts 
and poata caah racaivad to opan itana. It also craataa agad racaivabla raporta, 
monthly atatamanta and dalinquancy noticaa, providing credit information in 
Ordar Entry and Invoicing. 

Payroll (PR is 

Plant Oparations Applications! 
Znvontopy Hanagamant (ZNls 

Tliia application halpa iaprova plant productivity by improving invantory 
accuracy and raduclng tha clarical affort naadad to raport and post invantory 
transactions. Datailad inquirias help you maintain constant control of 
invantory quantitiaa, raducing tha manpower roquirad for expediting, taking 
phyaical Invantory and picking the material need for production or shipment. 
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Production Control t Costing (PCtCIt 

This nodult l«tt you track th« ttatut of taeh production order. It hishlightt 
•xcMsivc oMtcrial and labor cotta, pinpointa currant locations, and ahows tiaa 
raaainins, as wall as ^aatitiaa conplatad by operation. With this application, 
you can aupply daily prioritised work liata ao that work can b« aaquancad to 
■•at dalivary eoaaitaaata. Rapid transaction raporting asauraa that yoo hava 
aceurata information for aaalysint work cantar parforMnca and ■anatini VIP. 

Production Nonltering ft Control (PNMIt 

Thia Bodula, throuth tioMly and accurate ahop report tnf, helpa ensure that plant 
floor tranaactiona are reported accurately, that work ia progreaaiat and that 
orders aro boing oat proaptly. It receivea aanufacturing orders and allows you 
to add, ondify or aplit then. It alao printa bar-coded ahop packeta and 
eaiployee badgea, printa prioritized updating of the production data baae 
providea nora current and more accurate orders. 

purchasing (PURX 

Purchaalng allowa you to request and maintain valid quoted, givea your buyers 
more time to qualify and negotiate with suppliers, and analysea vendor 
performance. These progrtma maintain requisition status, requirements and 
validate vendor invoices. 

Production Planning Applicationss 
Notorial Roctuironants Planning (HRPh 

Vith HRP, the master production schedule is exploded into item re<tuirementa . 
The reault is a tlne-phaaed set of purchaalng or manufacturing order 
recommendatlona to be executed to achieve the maater schedule. The maater 
achedule ia uaed to calculate the projected Inventory needa for all material 
usagaa based on the bills of material. 

Capacity Raquiroaiants Planning (CRPIi 

CRF can project your work load, long and abort range, and help reduce 
bottlenecka. It ahowa you available capacity in each work area. Tou can 
project production achadulea, aummarise production ao that you can analyse the 
load on each work canter and find out the production load in each work center 
by time period. CRP validates the production capacity to achieve the order 
recommendatlona made by HRP. 

product Data Hanagamant (PON I: 

Thia application creatns and maintains a common item information baae for 
engineering, manufacturing and accounting. POM provides you with information 
about lt«ma, bills of material, work centers and routings. It lets you perform 
cost slfflulatlona and analyses. Powerful maintenance capabilitiea auch as 
mass- replace and samc-as-axcapt transactions provide a productive tool to keep 
the data current. 
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Marketing i Physical oiatributian Applieatienat 
ordar Entry i Znvoieing (OliXlt 

This application halpa aaaura that raaaoaabla ship datas ara aasifsad ind that 
iavaatory and product ioa raquiraaaata ara eoordinatad. Cuatoaar ordars ara 
aatarad and aditad ca-lina and autoMtieallT priead. Coatoaar eradit and itaa 
availability ara ehaekad and tha ordar is allecatad to iavantory or plansad 
prodnetion. Thia Bodula producas a cuatoaar aeknowladfaaant, pick list, bill 
of lading and invoiea. In addition, it Maintains back ordars, balps calcnlata 
coaaisaions and raports ordar statna hj itaa, cuatoaar or dua data. 

salt* Analysis ISA It 

Tracking cuatoaar and product parformanct and avaluating tha afforts of your 
aalas forca ara siaplifiod by Salas Analysis. This application analyzas salas 
and profits by itaa, cuatoaar, and by salasparson, for this yaar and last yaar. 

Poracaating CFCSTlt 

Foracaating lats you craata and naintain foracast oMdals by itaa and by itaa 
faaily. Uaing a foracaiting tachniqua adjustad by saasonality curvaa and trand 
linas, daaand hiatory la analyzad and projactad into tha futura. You can 
coapara actual daaand to tha oodal, coapara product Ufa cycles to foracaata 
and uaa tha projactad daaand for planning production in aithar Mai tar Production 
Schadula Planning or Hatarial Raquiraaants Planning. 
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HAPXCS DB Xnttruetional Intarctts 



laatraetlonAl offtrlnfs will b« «vail«bl« froa FVTC on th« followlnt MAPICS DB 
■odttUs. P1«M« chtck thot« that you h«v« «ii IntMMt In l««xnlng about* 



Nana L_ 

Addraaa Talaphona: 



Conpany Nana 



Financial Hanaganant i lusinaaa control Application 



Ganaral Ladgar 
Financial Analyaia 
Account a Payabla 
Accounts Racaivabla 
Payroll 



Plant Oparations Applicatiena 



Invantory Hanaganant 
Production Control & Caatlng 
Production Nonitoring & Control 
Purehaaing 



Production Planning Applications 



Hatarial Roquiranant.9 Planning 
Capacity Rnquiranants Planning 
Product Data Hangagamant 



Narkating ft Physical Distribution Applications 



Ordar Entry and Invpiclng 
Salaa Analyaia 
Foracaating 
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ZNHASS 



Al«o «v«il«bl« to you la th« p«rsoii«l eoaiput«r bM«d INMASS profcan laitruction. 

ZNNAM XZ/ZNCONI ZZ 1» A tool to Aid in th« attiAgMiMt of « ■anafActurliit 
facility and an intagratad aeeouatiat paekaga. INMASS II providaa tha aaans 
for aanAfiaf Invantoryi porehatiag, ordar aatry, Job coating, p«yroll and 
■AtariAl raquiraoMnta planning. INCOME II includM Bodulas which intagzata 
ordar antry, Aceounta racaivablt, Acoounta paj«bla, purchaaing and invantory 
with tha ganar«l ladgar. Tha aodulAr daaign of tha ayataa allo«a choica of tha 
■odulaa naadad by your buainaaa. 

If you hava an Intaraat in this plaaaa chack tha aodulaa that you would ba 
intaraatad in laaming about. 



ZNNASS II 

Invantory 

Ordar Entry 

Purchasing 

Job Costing 

BiUv'of HAtarial 

MatariAl Raqulranants Planning 

Payroll 

Purchasing and Foracasting 



INCOME II 

Invantory 
Ordar Entry 
Ganaral Ladgar 
Accounts Racaivabla 
Accounts Payabla 
Payroll 

Purchasing and For acaa ting 
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Conputtr Assisted Design 



Int«tz«tion of th« •ntia««riag and dMign functiou is MaMtisl to 
iaplMsatstion of th« coaputar Intatrstad antarprist. Fox Vsllay Tachnical 
Collet* adueational producta availabla which can assiat you in inplaoanting 
cooputar aaaiatad daaign concapta. 

Va invita you to connunicata your inatructional naads to ua by complating tha 
attached CAD product intareat aurvay and returning it to ua at tha following 
addreaa : 

Fox Valley Technical Collage 
1825 N. Bluenound Drive 
P.O. Box 2277 
Appleton, VI 54913 
Att. Phil Leverault 




Cwutap Assist ad Dssign courts Dsseriptions 



AuteCAO zntiniduetlon 

This thr««-d«7 elsss is sia«d at th* introduction snd dsvslopawit of AutoCAD 
skills. Th« coorss will tsks th« studsnt txom a buic lovsl all tho wty throogh 
ths coaq)l«tlon of production- typs drawings. Many AutoCAD co— an d s aza 
introduced as wall as productivity skills. 

AutoCAO Advanead 

This two-day coursa halps studants davalop naw skills and productivity idaas. 
Kay concapts ara usad to oiaka your AutoCAO installation nora afficiant. 
Concapts covarad includa advanead dimansionLig, polylinas and padit. 
Productivity idaas with divida, maasura, trla and attributas ara covarad. 
Praraquiaitat AutoCAD- Introduction or aquivalnnt. 

ZBHCAO 

This coursa will introduca tha stvdants to IBMCAO. tha student will ba taught 
tha mathods of implamanting IBMCAD, drawing techniques and plotting the finished 
product. 

Comnands will include line, arc and circle construction, copying, aoving and 
modifying existing entities. The course will also cover aacro generation, and 
DXF files for exchanging information with AutoCAD, CADAM and CATIA. 

AutoLZSP zntpoduction 

AutoLISP is a progrsflming language that is iobaddad in AutoCAD. It is not 
difficult to use and ia very productive in tha autooation of AutoCAD coooMnds 
and drawing capabilitiaa . This course gives students background information 
about AutoLISP. AutoLISP can be used to develop single letter commands or do 
complete drawings automatically. It can be uaed to rewrite commands within 
AutoCAD to comply with your own needs. Praraquisitat AutoCAD- Introduction or 
equivalent. 

3D AutoCiUI 

This course will clear up the mysteries of 3D. It takes the student through 
the 3D world of AutoCAD. The student will learn about UCS, VCS, 3D filters, 
faces and surfacea, as well aa e.xtraetion of 3-view drawings, plus a pictorial 
from the 3D drawings. Praraquisitat AutoCAD- In eroduct ion or equivalent. 

HS-DOS Fop AutoCAO 

This one-day intensive course covers the MS-DOS operating system. Students 
learn the DOS commands that are essential in running an AutoCAO environment. 
Thfiy cover tree-structure, directories, subdirectories, batch files, file 
manipulations and backups, along with management o( these files. 
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CurtoMizing AtitoCAO 



rnatamlgin* AutoCAD will involvt n«nu Mccos, Btnu s«a«r*tloa Cser««n pop-up, 
t«bl«t and icon), e«xt foats «nd hatch t«n«r«tion, and Una euatoaixatioa. It 
will alao eovar aeript aad batch filaa and how thaj ralata to AutoCAD. Thla 
eouraa will aaka AutoCAD aaeh aera productiva for all working anvironMnta . 

fyatMBS Han ag — a nt for PC CAO 

Syataau Managaaant for PC CAO will provida Infozaatloa oa orginixatloB, 
atructura and optlalaation of tha CAD ayataa and CAD Oapartaant aa a whola. 
Tha coursa will cevar harddiak aanagaaant, ayataa aanagaaant and troubla 
ahootlnf, paraonnal aanagaaant and organisatloaal doeuaantation for tha CAD 
dapartaant. AutoCAD, aa wall aa, third party utility prograaa will ba ahown 
and xiaad by tha atudanta. 

oparating Systooa for FC CAO 

Thla coursa will introduca tha studant to tha various oparating systeas for tha 
PC. Thasa would include DOS, 0S2, and UNIX (XENIX). Tha student will laam 
to coanunicata with tha computar through thasa aystaaa. 

CADAN Basic 

This coursa conaists of 14 saaaiona on tha basic operations of the CAOAM 
software. CADAM runa on a aainfraaa coaputer. The seasiona are deaigned to 
give studenta 'an'^adarstanding of the baalc CAOAM operations through '*handa-on" 
experience. The ayataa is dealgnad to produce aechanlcal drawinga. 

CAOAH» XntapoMdiata 

Thla course la deaigned to go beyond baalc CADAM akilla to a higher level of 
CAOAM proficiency. The course content Includea: ovarlaya, detalla, aets and 
attrlbutea, anginaarlng change/drawing eoapare, ayabola, advanced diaanaloning 
teehniquaa. Advanced uaea of auxiliary viawa, aplinea, atandard llbrarlea, 
notea, filaa, analyaia, using colors, kineaaties, line widths, offaet/flat 
patterning, and plotting. 

30 t Solids CAO 

Three diaenaional drafting including ifirefraae, aurface aodeling and aollda 
aodeling uaea and aathoda will be atudied in thla course. Students will have 
handa-on on CAD ayataaa like AutoCAD, IBHCAO, CAOAM and CATIA. Linka between 
3-D CAO systems and other CIM and coaputer aided engineering aystaaa will be 
explored. 
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Coiiputtr Attifltad D«tlgn Products 



Thtt following Instructional offsrlngs art avallabls at FVTC. Plsass chack thosa 
offarlngs that you ara Intarastad In laarnlng nora about. 



Nana 



Address Telaphona: 



Conpany Name 



Please check the courses you are Interested In: 



AutoCAD Introduction 
AutoCAD Advanced 
I BMC AD 

AutoLISP Introduction 

3D AutoCAD 

MS-DOS for AutoCAD 

Customizing AutoCAD 

Systems Management for PC CAD 

Operating Systems for PC CAD 

CAOAM Basic 

CADAN Intermediate 

3D and Solids CAD 
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Ilcetronie Publishing 



Product Mrk«ting and doeua«fit«tion art ui Inportont coopontnt of th« coaputtr 
lnt*tr«tftd tnttrpris*. On th« following pagM you will find a daaeription of 
tha alaetronics publishing products avsilsbla st FVTC which will assist you in 
iaplsasnting this cooponsnt of ths CIH sntsrpriss. 

Also includsd you will find a fom upon which you can conounicata your 
instructional naads to us at FVTC. V« invita you to conplata this fom and 
ratum to: 

Fox Vallay Tachnical Collaga 
1825 N. Bluanound Driva 
P.O. Box 2277 
Applaton, VI 54913 
Att. Doug Paape 
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Eltetronie Publishing Course Pascription 



Xntaplaaf MXishcr Basie tMinar 

Th« BmIc Xnt«rl«af Publishsr ••misMX is dssignsd to fivs th« psrticipsat an 
undarstandiag of dasktop publishias aad tha oparatioa of IBH Zatarlaaf 
Publiahar. Opportuaitj vill ba providad for aach participant to hm axtaasiva 
''hands-on** axparianca with tha protrsa. Tha asainar vill eonctntirata on tha 
baaic faaturaa of tha profran, aa wall aa production of sinpla doeoaanU. 

Vantura Oriantation 

• 

This 8 -hour hands-on workshop Introducas tha basic functions of Xarex Vantura 
Publiahar* . You will ba introducad to tachniquaa of docuaant craation, 
placanant of taxt & fraphics, and printing docuaanta using lasar printars. 
Dasignad for thosa with littla or no axparianca. 

Vantura Businaas Applications 

In tha Businass Applications workshop, you will laam to produca profassional 
quality businass coaaunicationa and proaotional aatarials— brochuraa, 
advartising copy, prass ralaasas, aaaos, prasentacions and rapocts. Workshop 
aaphasis is on paga layout and visual af facts. 

Vantura Nanalattar 

Workshop participants will laam to dasign and produca uniqua nawslattars 
without using cut and past aathods or axpansiva outsida sarvicss. Thay will 
raviaw akills sad planning, layout, coaposition and graphics. Tha workshop's 
aaphasis is on typographic af facts and editing. 

Vantura Dasign 

Tou don't hava to ba an artiat to undarstand tha baaic alaaants of affactiva 
paga layout. Thia workshop taachas you an aight-atap proeaaa to guida you in 
aaking good dacisions about your own layouts and paga daaign. Tha workahop ia 
conduct ad with pancil and papar. Thara ia no handa-on coaputar training or 
discussion of spacific publication products. This workshop is racoaaandad for 
anyona who is involvad in writing or aditing, docuaant production or alactronlc 
publiahing. 

Pagaaakar Basie 

This is a 15-hour hands-on coursa using Aldus PsgaMaker in au IBH anvironaant. 
Tou will laarn to sat up a publication, placa taxt and graphics in tha docuaant. 
Changs taxt spacif ications, adjust graphics on tha paga and print a publication 
on a lasar printar. 
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^•gtMakar Advanetd 



Iiit«nd«d for thos« who alrtady know th« b«tlet, this 15-hour workshop focustt 
on design conctpet, principUt and ttehniquM with h«inds-on Applications. Tou 
Itsra to analyst eoMuaieation problaac and dasifn solutions usinf PagaNakar. 

Couraa* baing davalopad for futura daUvary. 

Zntarlaaf Applications taainar 1 

Tha Intarlaaf Publishar Applications Saainar 1 will provida tha participant with 
valuabla axp«rianc« producing Tachnical Publicationa uaing Intarlaaf Publishar. 
Tha saainar will alao eovar basic Layout and Oasign tachniquas, which aay ba 
appliad to all docuaants. 

Zntarlaaf Application Saainar 2 

Tha Intarlaaf Publishar Applications Saainar 2 will provida tha participant with 
valuabla axparianca producing Businsss Docunants uaing Intarlaaf Publishar. 
Tha aaainar will alao eovar basic Layout and Daaign tachniquas, which aay bs 
appliad to all docuaants. 

MAC PagaHakar 

B^>^nntn^ PMMakmr for th« Maelntosh — This is sn introductory hands-on coursa 
uaing Aldua PagaMakar in tha Hacintoah anvironasnt. You will laam to sat up 
s publication, placa taxt and graphics in ths doeuasnt, changa tsxt 
spacificationa, adjuat graphics on tha paga and print a publication on a laaar 
printar. 

MAC Graphics 

flraphlea an thm Macintosh — This hands -on coursa will introduca tha concapts 
ttsad to produca graphic iaagaa. Study will includa craation of graphica oaing 
paint prograaa, draw prograaa, and acannara, both color and aonochroaa. Graphic 
iaags sditing and a*nipulation will alao ba covarsd. 

HAC Quark Xpraaa 

n«>inntn> Quark Xpraaa -- This is sn introductory hands-on coursa using Quark 
Xprass in tha Macintosh snvironaant. You will laam the basic oparation of tha 
program auch aa how to sot up a publication, placa taxt and graphics In ths 
documant, changa taxt apacifications, adjuat graphics on ths paga and print a 
publication on a lasar printar. 
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llaetponie Publishing Xnstructon Xnt«r«its 



Th« followins •l«ctronic publishinf cours«a «nd ■•minars ar« AvaiUbl* «t Fox 
Vallty T«chnical Coll«g«. For additional information concaming coursa datas 
and tinas plaaaa provida tha foUoifing information. 



Nana , 

Addraaa Tolephona: 



Company Nama 



Plaasa chack the courses you are interested in: 



Interleaf Publisher 
Ventura Orientation 
Ventura Buainass Application 
Ventura Newsletter 
Ventura Daaign 
Pagamakar Basic 
Pagemakec Advanced 



Putura Couraaat 

Interleaf Application 1 
Intarleaf Application 2 
MAC Paganakac 
MAC Graphics 
MAC Quark Xpress 
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NC/CNC ProgrMMing 



This clMS it for individuals int«r«st«d in continuing th«ir study into sdvsnesd 
■«itt«l HC progrABMing. This dsss is for individuals who wish to aovs froa 
bMic nunsrieal control progruning into th« ns« of th« coaputst on which 
coavsrsationnl Isngung* basic 0 coda word addrassing foroiat will b« usad 
on both ■ills and lathas. 

PRIRiquxsZTIs Nuaarlcal Control, Basic, or industrial axparianca on NC 
■achinas . 

e Programing Languaga 

Introducas tha rudiaants of tha C prograowing languaga including variablas and 
constants, arithnatic, control flow, simpla functions, and basic input/output. 
Participants will writa (coda, conpila, load, and run) aavaral small prograns. 

Maintananea ManagoiMnt Systams 

Tha coursa is basad upon tha usa of MAXIMO softwara as a maintananea accounting 
managamant tool. Topics covarad ara rapair part tracking, rapair dasign 
procaduras, ordar initiation, customizing raports and cost analysis. 

Just In Tima Hanufaeturing 

Tha studant . will laam tha concapts of JIT production that diractly cuts 
invantorias and raducas tha naad for storaga spaca and ralatad fixturas. Tha 
concapts of JIT as a quality improvamant tool will ba amphasizad. 

Robotic Molding 

An introduction to tha application of tha robot to tha walding procass. Tha 
do's And don'ts of implaatanting robots in walding ara discussad. Programming 
concapts ara includad. 

Statistical Precooo Control 

This coursa?will taach atudanta tha corract usa and application of varioua 
atatlatical toola of analysia, auch aa attributaa charta, variabla charta, 
parato analyais and procaaa capability. Tachnical aaaistanca is avallabla to 
aaaiat you in making application to your oparation. 

Dooign of Ixporimonts 

This coursa will offar to tha atudant an opportunity to laarn about an advancad 
atatistical tachnology. Onca la/irnad, tha stndfint will b« abla to produca tha 
quality output at its sourca (tha dasign). Tha dasign of axparimant portion 
of tha claas taachas studants how to sat up tha variablas in a procass 
systamatically and saquantially so as to ba abla to datarmina which of tha 
" variablas is having a significant affact on tha outcome. Hypothasis tasting 

is an inharant part of daaign of axpacimants that will allow studants to answar 
tha question of significance ataOistically. 
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Introduction to Ixport syotwM 

Thii courst builds th« eonetpts «nd skills for kaoving «nd using Expsrt Sjstuwi 
th« poworful productivity tools bolng ImplMisntsd with incrssslng frsqnoncy in 
tho work plscc. Ths coorso providss practical training at both tha concapt and 
tha applications laval, with opportunity to analysa an actual work placa 
problasi braak it into alaaantSi and produca a functioning Expart Systaai. 

Tochnieal Assistanca AutOMtad Waldino 

A autoaatad walding systam ia availabla to ba placad in your coopany for a 
pariod of 90 days. Tha intant of this projact ia to allow you to try robotic 
walding in your plant on your parts baforn aaking dacislons about futura 
lop laaant at ion . 

Fox Vallay Tachnical Collaga staff will train your oparators and assist you on 
ioplamantation and application to your product. 
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Nanuf aetiiring ppoctssas 



Tbm k«r to lapltMntatioB of th« eeaputtr iattgxatad •ae«rpclf« is th« 
•l«etxoala ooHoaiutlea b«tir««a thm basla«t« tad th* aaaafaetuclBg op«satieBS. 
fox V«ll«]r T«chai««X Coll«t« ^ iaatzuatioBAl psodaets which on mimt you 
In falBias wv^rtlaa xalatad to iaccgratloa o£ tha faetoxr floor oporatlea. 

On tho felleirist P«gM 70a will find doaeriptieaa of iastztietiaa«£ pxodacts 
availablo at FVIC. Aftor jr«vi«wias thoao ploMO taka tha tiaa to eoaplata tha 
iataxMt; aorvaT'tad sotnm it tot 

Fox Valloy Toehaical Collaga 
1825 N. BlttMMoad Oriva 
. P.O. Box 2277 
ipplatOB, VI 54913 
ATTN: Richard Schaidt 




Namifactupino Proeattat Product t 
ZntroAietion to Autoiiatod SystoM 



SMrteaM 

An inttgrattd OTitoa of diffortnt nodulos for trinaforrinf part print 
Infonaatlon into coavutar nunarlc control protraanlns coda. Tha oaa of tha 
ayatan to Intagrata tha daalgn and aanufacturinf funetlona will ba taught. 

Robot ica Introduction 

A firm foundation in induatrial robotica will ba aatabliahad. Tha najor 
alactronica and aaehanica of coonon robota will ba atudiad. Robot typaa, 
typical applicationa, and and-of-am tooling will ba praaantad. Tha prograoning 
of pick and placa and aarvo robota will ba includad. 

Introduction to Plant CoMiunicationa 

Tha atudant will gain an undaratanding of tha baaics of plant coomunications. 
Topica includa tha hiararchy of coamunications, LANS, nadia, MAP/TOP and floor 
laval davicaa. 

Prograaiaablo Control Introduction 

This is an introductory cours* for tha programmabU controUar. Content will 
includa n raviaw of laddar logic, baaic pcogrnimBing, PLC aymbola, tranafarring 
standard laddar logic to PLC logic and Lntacfacing. 

PRIREQUISZTEt An understanding of diract currant, altamata currant and laddar 
logic . 

Nicroprocoaaors 

Tha microprocaaaor haa ravolut ionized tha alactronica filad bacausa of its siza 
and capabilitiaa. Stud«nta ara introduced to ita impact in tha alactronica 
fiald, tarma uaad in ita operation and application, varioua number ayateM, and 
arithmetic nanipulationa. , The courae includea an introduction to programing. 

PRIRiquiSZTIt An undaratanding of the principled of digital logic and the 
varioua logic gatea. 

Nuawrieal Control-Basic 

Baaic Numerical Control deala with three broad areaa of numerical control, 
namely the baaic concapta of numerical procasa control, tha deaign features and 
capabilities of NC machinea and the economic programming of common typea of NC 
machine toola. Thia course provides meaningful inatruction to atudenta who plan 
to entar tha machining industry as skilled trades paopla or technical Uval 
amp loyeaa . 
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Manufacturing Proeatsaa Znatructional Zntaraatt 



Llatad b«low «r« Inatructlonal offarinfi And tachnical assiatanca that is 
availabla at Fox Vallay Tachnical Collaga. Wa invita you to co«aicata your 
■anufacturins trainint naada to ua by conplating and raturning thia form to 
rVTC. 



Nama ^ 

Addrass T«laphona: 



Company Nama 



Plaase check th« courses you ar« intarastad in: 



Intro to Automated Systamn 
Smartcam 

Robotica Introduction 

Introduction to Plant Communication 

Prograamabla Control Introduction 

Hicroprocaaaors 

Numerical Control Basic 

NC/CNC Progranaiing 

C Programming Language 

Haintenanca Hanagemant Systems 

Just In Time Manufacturing 

Robotic Welding 

Statistical Proceaa Control 

Dealgn of Experiaienta 

Intro to Expert Systems 

Tachnical Aasiatance Automated Valding 
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vnmfgint 



NoU: Thii ii only a porliil liitinf or tha courM K ^ili 
program. For a compItU dtseripUan. sat tha FVTC 
ca Ulof. 

Emphaiii will bt placid upon hydraulk control circuit 
dcvalopmanl. Bui« hydraulict. hydraulio activaUn, 
accumulaiort, valval, pumpi, motor*, fluidi and nitars 
willboituditd. 

Emphaiii will bo plaetd upon componanti includtd in 
pneumatic control ctrculta. Basic pnaumatie principlti, 
mt comprauton, work davkoi, control davicaa and circuit 
ditgrtmi will bo amphaiiaod. 

(603*147) ladtiatrial Computor FrogmmaiiBg 

Thii courM ii an introduction to tha digital computar. It 
acquainU tht itudtnt with tha PASCAL programming 
longuago. hordwtrt operation and um of tha digital 
computer 

(62S-I02) AtttopMiUd SyaUma, Introduction to 

The courie introducti iha itudtnt to tha concapta involved 
in tha movamtnt toward factory automation lyitemi 
dicuttd by the demandi for increaied quality and 
competitive peiition. ConcepUoftha factory of thf " «ra, 
such ii CIM. parts femiliei and Heiibli manufif ig, 
will be covered. 

(6 2g-104) ElactrteUy for glactroatce 

Tha course is tha basic foundation for subsequent syitemi 
study. Abasic knowledge of direct and alternating current 
cireuita and test equipment is gained through practical 
application and theory. 

Prerequisite: Concurrent enrollment in Meth, 
Technical, Intermediate 

An Rqual Opportunity Employer and £du«itor 
Operetinf Umi«r An AHinniiuvi Ktuon Plan 
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lechnioj 
COLLEGE 



\H5DqNot 
SuooccdUnfl 
You Do! 



Pnnud wiih th« auieunce of Pos Viilley IVchnical Col)«|«'« 
Piintini proffTom itudenii 
200<Vl3>Sa 



(tM»IOi) MaattilMtujriag TecbBology I 

eeune rill present an overview of manufactuHni 
processes used in industry. Meterials, methods and 
Unainelacf ereaminon manufacturing techniques will be 

S resented. The eommon manufacturing techniquH will 
e discussed, and potential for automating will be 
eaplained. 

(miQg) Digital aad Analog CtrcuUa 



This count Is a study in digital electrenica including 
binary numbers, esdes, Boolean algebra, logio circuits, 
counters, registers, decoders and sUrage devices. Analog 
devkes are studied u they releta to their epplicetlons in 
digitel circuits. Bmphesis will be pieced upon systems 
application. 

Prtrequlslleo) Electricity for Electronics; concurrent 
enrollmont in Math, IWhnical. Advanced 

(WHO) MauuDscturingTlfcchnolocy 11 

This la a study of computer-cenlrolled menufacturing 
precessee with an emphasis on computer numerically 
co«'trsllfd equipment Concepts involved in achieving 
quality and productivity gains will be emphesited. The 



common 



will pii 
ly used in 



tha industrial environment. 



UDRobottce 



A .irm foundation in industrial robotics will be 
established. 'Hie m^r electronics and mechenics of 
common roboU will be studied Robot types, typicsl 
applications and end-of*arm tooling will be pressnted. 
llie pregramming ef pick end place end ssrvo robots will 
be included. 

(dtt^m) Hoctrical Machines end Control 

Titis course is a study of direct and alternating current 
motars, their operating C iracteristics. construction and 
mechanical switching techniquH. ThrM*phess power 
will be introduced eking with sensors and sysUm support 
equipment such as conveyors, psllatixers and machine 
loaders/unloaders. 

Prerequlsita: Digtui and Analog CirculU 

(Will) MIcrotwoeeaor FundemonUls 

The theory and applicetion of the microprocessor for 
control (Unctkms, softwers logic end proceuing data will 
be emphesised. Advenced dieiul principles related to 
microprocessor system architecture, proeramminfi. 
timing and Interfacing will be presented. 
Pitrvquisito: Digital and Analog Circuits 



Coatrol Ptviooa 



The course will cover industrial control devioes, Ibeir uses 
and Interfoco. The oontrel device aa a eemmunlcatlons 
and lnformation*gathering device will be etudied. Tha 
student will laam to program end iaurfoee eentrol devices 
such as programmable eontrollers, robots, 
micracotnptif rs and vision systsms. 
PrsrtqutsiUi DigiUl and Analog Cifvulu 



(m-ltt)8Tvo8yafma 



The course will aumine industrial servo control. Pscus 
will be on vaMty and position coniro). Devices such as 
rsiolvers, encoders, supper motors and industrial drives 
will ba studied. 

Prerequlsli«: Digital and Analog CireuiU 



Blistpriat Raadtag^CAP 



(•iE-lll) Syatema lategwttoB 




The course will be e combination ef instruction concerning 
symbdliution used on industrial blueprtnte and an 
introduction ta csmputerassisted design. CAD will be 
eumined from the point of view of bisic principlee, uee 
and application U computer-iniegrated manufacturing. 



The student will interface various control and 
manufbcUriiy devices with working manufo«^'*<ing 
systemSi Tne courH will stress eommuni( u, 
optoisolatlon, operator information and eystem sai^ y. 

(•1»I30) Mswufiicturiag SyaUma Application 

The atudent will develop, in a ^roup setting, a reel or 
simulated manufacturing lysUm which characterises the 
eoneepU learned threupi the Individual courses. The 
epplicatien for the study will be an eaisting 
menufocturing operation in en eree industry. 
Pr«raquisit« SysUms InUgretion 

(I1S>I44) EiCctriol Power SysUaas 

This course ia inUnded to enable the student U woric with 
induatrisi power disthbuUon sysUms. Emphesis will be 
plscod upon in*plent distribution of single* and 
threo^phsse sysUms as applied U euUmated 
minufacturing sysUms. Emphasis will be placed upon 
Mfe working prsctices reletsd U high voltage sysUms. 
PreraquieitM Direct Current end AlternaU Current 

(•ifl-141) Motor Drive SyeUms ^ 

This course cavers verious drivs sysUms. Included will 
be moUr basics, direct current end elUmeU current 
StudenU will undersUnd veriable frequenof, pulse width 
moduletion and sis sUp. Direct current drives end their 
epplications are Included as they raleU U sysUms 
inUgretion. 

Prerequisites^ Direct Current end AlUrneU Ci t 



Automated 
Manufocturing 
Systems ^ cmuyuy 
Technician 
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A Short Letter To 
People Who Might #A 
Belntereetedln 
Automated 
Manuftieturing ».v 
Syfteme As A 
Oareer^M 

VteMlfhiMkM«rMir,*WlMln»cUy (tMUmaUd 




^9 fccm lnttllifMiC 



With M tMMltlt ^ifrM In AmUiimM MMttlktttriiifl 

luifd wwli llist jTM will fffid Am am vmIIIii^ 

AIUfyt<iftt<tHtobff> ilniff t,toMtwlliityr w > w ilirto 
filfi mrttif l m l| M WtU • f w ai ^ l aaiafir m m 



frwi Wlaltltr vni D«vt H«iniiaii 
Inilnictert* AM8T Frtgram 



Our Graduatai Have Found Great 
Joba. Htra Ara Soma Examplai... 

PLC ProframflMr • XiiMiie SytUmt, Mtiuiha 

ApplkaUofM BngiiMtr 
ProfMalMuir Ctnlrol Cofporailon, Appltton 

Ptold SMirkt Ttchnldtn 
Olddlnp * Uwto, Pond 4u Ue 

Salts AppUeaiion BngbiMr - Square D, Oihkoth 

MainttnaiMt Ttchnldan 
Piarct Mantifketurinf , Appltton 

Bltcirical Dtaigntr - Waldiiioilon, Mtnaiha 

Mainiananca Ttchnleian 
Waupaca Paundry, Waupaca 



ill .ou Were 
Working Aa An 
Automated 
Manufacturing 
Syitema 

T^hnician. What ^ 
Could You Do? ad 

AirttaiaM MfwIkUrii^ 4mU wlUi Mil CMMpU cad 
handed appHtatltac BacaaM if this dIvtrtHy, ta 
•bandantc af appariaiiUIci awalU yaa. TkfM 
ipptr ia wWct win clWw y«a la grew U Any HmHi tKal ytn 
lot Ycaccaldbcinvah^ln! 




a 

ft 

a 
a 

a 



Proframminf Proframmabla 
Lofif Canlrollara (PLCc) in 
laddarlagic 



Intarradng manuracturing calls 
with aansora, connputara and 
nachinaa. 



Implamcntinf viaion technology 
in a manubciuring anvironnr^ant. 



Programming and intarfadnc 
robola or roboUc*Uka naachinaa* 



Intarfacing machinat with other 
machinaa to updaia and 
automate. 



Working at ataiioni and concepts 
in 8PC. CAD and CAM. 
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AUTOMATED 
MANUFACTURINO 
SYSTBMB 
TBCHN!CIAN: 
TheAaaoeiate 
Degreoo. What^a In 
It For You? 

A 9aMar Havla lb Hmt rWit M Oa 
r^foof rath 

il«rt la Jaal two yasft, not iW. 

INrii CTasaee $m%%wk Hbee tllb Aad 
aolMdala. 

Oe te s ti iii l , dsya ar alglhu. 

mntYOm OalllaanaJak 
At FVTCj fl psr u at sf ear aadaetsi geijibs 
In iii^ lUa* Aaleaiilid M ' ' 
ftfSiteaie1>J>a5iaagf a daa 
tMrvalaelalhaJibM ' 
leratmll 



I aa^ prsvsR 
Salertaoaad 



la ear 



QMUMitOa'^aelMali 
i U«a Aft HaM Or yea «a 



fiHT AtlVrC,aarlaiftfailiriiw 

IbaH Oat aeal Werfd* HaadaOe 
japfrteaae Oa iuidae li ftal C aatwle Aa^ 



( 



Oar gradaaics era reedy 1e 
l»Mkftfeldey«iUM>2. 



Hara*i What Soma Of Our Oraduaiaa 
Have Said About Tha Program.** 

'nrKe Aaleaialed MaaalbtUir'*M Sysleeis pngraiii 
pfapafad Me vefy well fee eijf eiaewtyawat It epeaed vp 
eeaieayeapefftaaltleslWaMlallMagakb leeaUliave 
gMM ar elitlrealee. nCe er seanpalert. I sad* 



i eaded ap aelag 

alliflKeei^ny peelUaa. It was e vary geed ptsgraai 
endlwaaMreseaie ' 



Hie AutemalcJ MoaafactaHag SyiUaie pngram was en 
ev^^syeUei eda^atleaal espeHsaee asseaee if we degree if 
pfactleal ^ands*ea* Iralaiag en dMfeieat ladeelfiel 
e^alpMeat, TKe vaiiely ef sefcileili that were severed 
eeatiaued la Biainlala aiy Interest es Ike pngrem 
pregres'^fid. lepectetly rewording wae tSe diease le 
cemb ell ef Ike leemed eewiepfts lalsa werkWig, eievkig 
aiaaulacturiag lysteai " 

K 



At JUTVD 
TBCHHICIAN 
TMaleimai 
Orodaalien ^ 



MAHi;rACTimiNO fYirsiit 



»-iet 



I 



I 



eis-ias I 
eei.iee^ 

SS4*iee Mellii 'ailwliil* Inlinetaeli 

aiocKi 

eee^MT leSiaHil Cwnpatir yNgrwiwIi^ 

eis*tee n^tdeoaAMO^QifAi 
eis*iia MMMiMMii^iMMWiwn 
sei-in " ^ - 



4ie.iai Hy*wHcB 

ne-iit Mean 

e».IU gbcWMMecNfiMMSOHilral 

ete-ue law^nnn 

eSS*ISS Meier ^N4wi Sjyefeefiii 



tettva ase. 



lae OmWel OwltN 
espies at^waMieiei 

seMoa " 



sie-iai 

ase^ite y^eprte i iMwigpy tf) 

egS^llS Ih^elwiM iMlversltaA 

SSMai CUneeeiiaMai, HMtlee ^Si^^im 



atocKs 

Me.tM iiaMtAginri«B ^- -* 

pwiwunvnng vyvvme #if 
SSl laS CsHMMirieablMi 'ftclHiliei 



I.11S 



if He 



iCrtSa 
SCfeSMe 
tCieait 
ICieau 

•ICatts 

llCnaie 

SCriaia 
SCraeiu 
tCrtait 

UOeSie 

SCrMKt 
SCnaii 

soiait 
scnau 

SCnSHe 

Ateits 
isSiSS 

SOrtSlto 
SOr«au 
SCnaii 

-liiiiau 
iilSfSu 

SCfvSitt 
tCnSltt 
SCrtau 
SCVfSili 

JXniis 
ItCraSHa 

tCf«4Hi 
tCnau 
tCfeSHa 
SOvata 

JKikdItS 
itcnatt 



How To Gat Started.- 

Cell er write Hereen Jehnten, eur dlvisien ceunittor. 1VII 
fMr abeot year curtiot eHastlea end whet yey*re inltr* 

Aei^^ til aBA f ft fial« 
www Nti W1 fWl^i 

IWknWel Divlilen 

Fes VallerlWinkel College 

lISS N. BliMmeund DHva-P.O. Bex 2377 

Appletea,WI ft4tlS«m7 

(4U)7aM776 
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Gateway Technical College 



COMPUtER INTEGRATED M n|UFACTURINQ TECHNICIAN 

Atsoclita of Appiwd Sctence D»gf 

ceurm (•) in this program art taught tt GMfwiy IMuilCil Cdto^^ 
Ktnoiha and Bkhom CampuMt. contact a Oataway counialof for dttiHi.) 



Nwnbtr 

62S-100 

628-101 
604-151 

804-1S2 
604-193 
105-1S1 
606-106 
600-103 



806-121 
606-126 
604-161 
604.162 
601-101 

626-102 

62S-10S 



623-175 
626-104 

600-130 
620-110 



620-105 
606-174 

eifrioi 
eoMos 



fOS-122 
605-174 
O )05-112 

ERIC 



Pint: 

*Automatid Mfg. Conctpts/lntro 
OR 

*ConctpU or EnttrprlM/CIM fbr Mgmt. 
•M>tt> ISHPrwq. S04-100 or 

Httofoctory ptocomont toit loort) 
'Moth 192 

•Moth 193 (Proroq. 604-191) 
'Mkrecomputoro/lntra to 
*Tochnlcol Oro«vlno/Undtritondlng 
•Sociology. Introductory 



★t9tM0| 



*PhyttC9l(frtrtq« 804*1 S3) 
*Computfr AMtd Drafllfig 
•Math 161 (Prtraq. 804-1 51) 
•Mstti 182 (Prtrtq. 804-1S3) 
•CngiMi CompoaMofi I (fraraq* 801*100 

or lattaf aciofy ptacafntnt taal icora) 
^Automalad Manufactiirlng Programming 

(Praraq. 828-100 or 628-101) 
*ManufacittrUig Procaasas • Machining A \MMing 



TMrilamaatar 

^Quality Control 

^Compytar AMad Daaign ft Manufacturing 

(CAD/CAM) 
'Paychologjf. Introductory 
* Robotic MKhanisms I 
•Eiactivt 



Paurth Samaatar 
*Computar Intagratad Mfg. Applications 
^Automatad Mfg. Systama 
* SpaKh / Fundamantals of 

rrKhnlcil Wrtting (Praraq. B0M01) 
'Elactivf 

Siif gaatai Elactivaa 

eifctronlc/Prtncipiai (Praraq. 605-1 12) 
Digital Circuiti (Praraqa. 60S-122 6 60S101) 
AC /DC Principlas (Prtraq. AlgaUa) 
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76.50 
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Omt^ of tho ippilcatlen of computor- 
boNd Mitematton. Prtoont atlont wNI 
fOCM on oofnputir contfoRod motelor 
MtayotofM for product dtilgna port 
forming, ossombly of ports, tyb- 
oMombHM. production plonnlng. control. 
Information, dota control ond hew 
tubsyotomi sro Intorconnoctod ond 
mnimunkotioft roqulromonta to form on 
"Intogrotod^ Ofstom. 



Mnamaiaa ivawf aaviiniig i 
A aludy of automatad manuffecturlng 
tqulpmtnto aat*upo optratim and 
progrMiMlngi Typaa of codl n g> faada and 
spaada. tool aalactlon and othar appN- 
cotlona aro atudlad* Tha atudank wW uaa 
rnkrocompyt ar ayatama 
craattan* aditing and doiwn loading* 

AMtoMlad Mamrfacturlng SyaMna 

Work on tha practical appNcttlona of 
automatad manufacturing qratama and 
Induatriai proctaaaa. Tha couraa to a lab 
and lacturo with ampharia on tha practical 
Intagratlon of manufacturing, tha 
machamcal dralgn and computar 
tronka In control pri 
application of knowladga m plant layout, 
matarial flow. Invtntory control and data 
communication wilt atoo ba covarad. 



^ AMad Oaalga 8 MaMfbctariag 

pywttMi and oparatlon of CAO/C AM 
aqulpmant to Inckidat plottarab digltliart, 
pnAian^ ano mooama* wannaw or 
application aoftwaro P*ck*0^|_^^ 
nu^Mflcal control* circuit board daaign* 
flat pattam Ipyout. and naating art 



' Intagratad Mf|. ApptcatiaM 
OM 'tadinlquaa ara to analyst and Implt- 
mant actual or aMulatad manufacturing 



I a pndact prapoaal which 
WM Moorporaca appacapon ano viiagra* 
tlon of OM aubofatama to manuf acturt or 
pracaai a garc or produ c t* AppHc atl a n 
aoiuiiana wm raquira gainarmg ano 
dovaloping of data« planning and 
a chadullngaprocaaaoaqualttyan diycm 
control plan, hardwara and aoftwara 
anglnaarlng* actual or almulatad 
appacationo ano a prqiaci rtpon* 



Study of boak Intaracthrt computar 
grapMca commanda. uaad In tha craation 
of Mnaa, cbdoa* area* fMata. ate Atoo 
covara dhnanalonlng commanda* caittolan 
and polor coordinataa, arait and toom 
comm a nda^ AN drawing to dona on tha 
computar* 



NOTti Prartqutoitta can ba walvad with dapartmant approval* 

Raqulramaata for Oraduatlani 

1 . 65 Craditi with an avtragt of 2.0 or abova. 

2. 'Avtragt of 2.0 rd or abovt for thtat major coursas. 

3. •Couraaa which may bt takan prior to tntry In tha program. 



* Motat Raaldtnt count fats art bastd on tha 198»00 tuition rata of 135.25 
ptrcradltTtittulttonlncroaatfbr 190(X1 to ytt to bt dtttrmlntd. 



From lima to time tht District may offtr a particular cvurit out of puWishtd y^u^t^^. By 
ID doing* tht Diitricl d(M not obligatt ititll to otiti Miccttding Kumm out of stqutnrt. 



Etftdivt 199091 Srhom Yaar 
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ay ftr Mmmwiiirt 

Covtrt nan'tnginttrlnf ana non* 
minyratturltio Mcttofis of computtr 
intigmtd fytttm. Niirodiicft cofr^Miur 
tfiitfraiid iMfiyfactyrlfig AincUora for 
fiiiiiiQifnifti dtdnoA imMoq* IndudNiQ 
tifiiiMtf MCh at sufNnrWoA of commuAi- 
catiM lysitfns. pc^jict inaoiQtfMfit* 
itchnicai rtpom and prtMotallofi of 
graphki. 

MadMMaa'l^M 

Procttatt and princtplaa raiatad to 
InOutlftil fMCMitlnQ to liwludat itiHHno* 
tyrning* grinding* drilling* boring. 
broicMng. and NC machining. Tha uta of 
faiiantri. adhaaivaa and walding 
a ppM catl oni ara alia atudlad through 
thtory and *1iands on** axpartanca. 

Mkraaampiitart/latro H 
Btglnning couna amphailting aaaantlai 
computar concapta and tarmlnoiogy with 
mlcrocomputar laboratory actlvltlaa 
inciyding word procasiing« spraadthaat 
programi databaio programs and an 
Introduction to tha BASIC programming 
languaga. 



Tha concopts of guaaty; guahty control 
adminittratlan; quality aa an angmaanng 
functions ap^ication of atatlaticai 
tachnlguaa, luch m froquancy disin* 
budona, control charta and sampNng 
taWaas guaNty control apptiad to now 
dailgna. atudlod. Actual or ilmulatad 
Induatriai iltuaciona ara praiantad. 

Bsbaaic aiac^afllMRa § 

Intagratlon of alactromachanlcal 
macnamima ano onva uain mouiirai 
mbol Itondimantm. Study of aarvo drtva 
Qfstama of tha aiactric hydraulic and 
pnaumaUc typa and how thay ralata to 
macnamcai onva ^focama* wcro n uontnc 
robotology and thair industrial 
appHcatlona. 

Ibchnlsal Orawloa/Vadaratanding 
Survays actlvltlas In tha d raftin g 
•dapartmants* print rooms, and graphic 
arta aroaa of buslnaaa and Industry. 
Multlvlaw. aaonomatrlc, obilguo 

auuNary vlaws« sscttons* ravohitlona* Copy 
mathoda — slcatchlng* hactograph. diazo, 
pnoiograpnic* 
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BittyUwIOeniumwIINi' BrrniHnm HiiartiliWOii— twOUwiLn 



1* CampuMf taligwisd MsMtMariig BmpaasufVMMriHii RsqponMi Itar an bAigfidoo af 

s^p^lp^Rsaa twiw^wd la airtsi 
I I >i l iii tnft i » iir to |1 



9il 

■MHMCWvg iwnfliBn uiBHi ipsop lasNSBgi or nmpav 



upporaMiRiH 



AjilMMfMMa 



1. 
2. 

viiMr ■nvniMOii 
ApMadM and biisfartk lluia bs dMdi aBnadBuiL aMs ta psfsno ofal la laiA^ 

^^^^^^ ^^^^^^^^ ^^^^^^^^^ ^^^^^^^^^ ^^^^^^^^^^^^ ^^^^ ^^^^^^^^^^^^^^^^^^^^^^ ^^^^^^^ ^^^^ ^^^^Am ^^^^J^^^^^^^^ 

■a^r pwipvaonncL amc n csmpuwi anaaHBOMSDwaBHOPmb «■ wsppBoan « ow 
nMuMwIng pmoM Is nsoMSQf* ShoUH ba aMng la Imo nsw aMnw and app^ pstt n^^irtinMi 

fN^na iiign bchooi voaraw Mwrani anopc usuim^ iKiwin^iini uuiHb 
Mnang ai ms nsKL 
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BEST COPY AVAILABLE 



Lakeshore Technical College 



Tltlts T«chnic«l Applieiitiont in th« CIH EnvironMnt 

Crtdlts 12 



Courtvt 

OriontntJon to th« Conputtr Intagratod Enterprise 
DiiAJnAst Appi tcAtlons Overview 
MdnuCactuciiif Refloiirce Plannlns (HRP) 
CAn/CAM Linkages 
Manufacturinff Technologies 
Implenientation Migration 
Integrated Systems Application 

TOTAL 



Court* Descriptions 

orientation to the Conputer Integrated Enterprise 

Th« student will b« presented with an overview of the computer integr 'it 
enterprise involving mAnngement, engineering and production. Emphasis 
will be placed upon th« technologies involved, the benefits and the 
integration requirement. 



Business Applications Ovarviaw 

The course will provide the student with the opportunity to explore 
the integrated business enterprise. Emphasis will be placed upon 
financial opplications and costing from order entry to financia* 
analysis. 



Manufacturing Resource Planning 

TIio coiirse will exomlne the application of the manufacturing resource 
planning role in the computer integrated enterprise. Various business 
and monufacturing applications such as purchasing, inventory, master 
scheduling, prwluctlon control, etc. will be reviewed. Particular 
attention will be paid to the inter-relationships between the 
applications and specifically how they affect plant floor operations. 

7A0/CAH Linkages 

The course will provide the student with an understanding of the 
communicotlon linkages from computer assisted design to computer 
assisted monnfacturlng to computer numerical control. Emphasis 
will be placed on the implementation of computers in the design of 
manufactured components (CAD), product engineering (CAE) and tool 
path creation for computer numeric control (CNC) machines. 



Hanufaeturing Technologies 

The course will intro<hicu emerging technologies which are necessary 
to success fully implement computer integrated manufacturing. Examoles 
of topi«:s that will be covered are statistical process control. Just In 
time, sot-np reduction, group technology, etc. Applications of process 
related to robotics, vision systems, and bar coding will be covered. 
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Z8AC PROGRAM STRUCTURE 



PHASE I — Introduction to Intogratod Syatoms 
CourMi 699-100 (1 Crodit/lS Hours) 



1. Swioral forMt of X8AC proorM* 

2. CZH •Acronyiw and toros. 

3. OvorviOM analyoia of mn intogratod oyotoM. 

4. Contraotino CIH toehnologioo. 

5. Rolo of toM work and coiMiunic«tian«. 

6. Introduction to tho I8AC Intogratod SyatMi 



PHASE II — CoMpoMMta-^f an Intagratad Syatam 
(4 couraaa - 2 cradita/36 hours aach) 

A. Cofflputara and Syatama Architactura 
Couraai 699-102 (2 cradita/36 houra) 

1. Elaaanta of a coaputar ayatan. 

2. Data baaa ayatama. 

3. Laval a of languaga. 

4. Diak oparating ayatama. 

5. FloM charting. 

6. ProgranMiing. 

7. Filaa and data baaaa. 

8. Uaar aoftMara. 

9. Talacommunicationa. 



B. Manufacturing Planning and Control 
Couraai 699-104 (2 cradita/36 houra) 



1. Bill of aatariala. 

2. Invantory control. 

3. Buainaaa planning. 

4. Maatar achadula. 

5. Matarial raqui raaanta plannirq. 

6. Purchaaing. 

7. Syataii avaluation* 
e. Juat-in-tiaa. 

9, CIM manufacturing planning and control. 

C. Product Daaign and Product Analyaia 
Couraai 699-106 (2 crBdita/36 houra) 



1. Dimanaional aatrology. 

2. Statiatical procaaa control. 

3. Coaputar aidad daaign. 

4. Siaultanaoua anginaar ing. 
S« Automatad inapaction. 



ICO 



D. Autain«t«d Production and Proe««« Control 

Courooi A99-108 (2 eroditB/36 hours) 

1. ProcoM eontrollors and notworklng. 

2. PregrMNnablo logic control lora. 

3. Hatorial handling ayatoaa. 

4. Robotiea. 

5. •AutoMtic idantification. 
6.. <CM)/CAn) aharad data baaaa. 
7. Coapaet IZ prograoaing. 

0. Poat procaaaora* 

9* Tool path aimulation. 

10. OoMn loar*!ng. 

11« Tool raquiramanta. 
12. 



PHASE III — Applications of an Xntagratad Syatam 
Couraai A99-U0 (3 cradits/S4 hours) 

!• Toain structuring 

2. Product davalopmant 

3. Siaultanaoua enginaaring 

4. Toaa.problam aolving 

5. Production aimulation 

6. Product production 
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Abstract 



Mllvmuk«« Ar«a Tachnioal Collaga's 



Coaputar Znt«grat«d Manufacturing Cantar 



subaittad by: John P. Stilp, P.E. 

Aasoolata Daan 
Tachnical and Industrial 



Tha Milvaukaa Araa Tachnical CoIIaga's C.Z.M. Davalopnant Cantar 
consists of a nuobar of industrial automation davicas, such as 
robotics, conputar nuaarical control aachina tools (CNC), 
programmabla controllars (PLC) , coaputar aidad dasign and 
manufacturing (CAO/CAM) and coordinata aaasuring (CMM) which ara 
intagratad and working in conj\mction with ona anothar. In 
addition to tha industrial aquipaant, a businass coaputar links 
tha Cantar allowing both tha businass and tachnical sida of 
C.I.K. disciplinas. 

Tha Cantar is usad to instruct tha industrial workforca in tha 
Southaastam Wisconsin araa in tha usa of aanufaoturing 
autoaation, and to apply thasa taChniquas in thair aanufaoturing 

?lants. This facility, dadicatad in 1986, is ona of tha first of 
ts kind in tha Unitad Statas. It elosaly aodals tha National 
Instituta of Standards and Tachnologias • (HIST) Autoaatad 
Manufacturing Rasaarch Facility (AMRF) . 

Tha antira oparation is controllad by a sarias of coaputars, 
which coordinata all activitias of aach coaponant in tha call, 
and ralays aassagas back to a call eparator in tha font of a 
graphic pictura. All thasa activitias ara happaning in raal tiaa 
undar coaputar control. Artificial intalliganca and spacially 
davalopad algorithaa ara usad to control cartain procassas. Bach 
piaca of industrial aquipaant is instruotad to oparata in tha 
axact saquanca as dictatad by tha aanuf aeturino procass plan 
which is davalopad as part of an ovarall aatarial rasourca 
planning (MRP) systaa. Tha call control coaputar racaivas 
inforaation froa tha businass and suparvisory coaputars and 
autoaatically coaaunicatas to davicas which ara unattandingly 
manufacturing diserata piaca parts. Production schadulas ara 
simulatad using coaputar softwara to optiaiza call production. 
Industrial coaputar controllars ara all diffarant vandors showing 
trua flaxibla intagration. Katworking to thasa controllars takas 
piaca via point-to-point coaaunications froa tha call controllar. 
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Thtt eompontnts in th« C«nt«r consist of ths following: 



- IBM A8/400 coaputsr with KAPZCS softvars for business 
applications 

- CAO/CAM eosputar lab with Zanith-basad AT and ZBM-basad 
PS sarias and ST conputars and Autodask's AutoCad, 
Computarvision*s Parsonal Dasignar/Kachinist and 
Bridgaport's EZ-CAM softvara 

- IBM industrial "GEARBOX" suparvisory conputar 

- DEC VAX suparvisory computar 

- Allan Bradlay PI.C/230 call controllar 

- Asaa Brown Bovari pick and placa robot 

- Xaamay & Trackar horizontal aachining cantar with Gamini 
"0" controllar 

- Bridgaport vartical nachining cantar with Allan Bradlay 
8200 controllar 

- Asaa dabur robot with vision systaa 

- Brown ft Shar pa procass control robot (PCR) coordinata 
naasuring aachina 

- Xannanatal tooling, holdars, insarts and tool braakaga 
monitors 

- Sciantif ic Systaas Incorporatad custoa soft%rara and 
intagration 

- IBM ELF data collaction aquipaant 

- Enarpac/Appliad Powar f ixtura powar unit 

- Honaywall Microswltch sanors locatad throughout the call 



Tha KATC CIM Davalopmant Cantar has davalopad uniqua partnerships 
with local and national industries listed above to proaote 
nanufacturing productivity to saall and aadiua sized businesses. 



FLEXIBLE MANUFACTURING CELL CONTROL HIERARCHY 



BUSINESS SYSTEMS 
(IBM AS/400) 



MRP 

PRODUCTION PLANNING 
PROCESS PLANNING 



CAD/CAM 
(COMPUTERVSSION) 



CELL SUPERVISORY COMPUTER 



DBC 
MICRO VAX 



AND 



IBM 
*GKARBOX* 



CiU PLANNING 
•ILL OP MAT^^RIALS 
PART DESIGN 
PART ROUTING 
N/C TOOL PATHS 



REAL TIME STATUS DISPLAY 
DOWNLOAD PROGRAMS 
A/I FUNCTIONS 
ATRIPICIAL INTELUQBNCE 



MhiiukM Am TMhiilcil CoUmi 
JolNiP.SUIp,PA 

TMlMileif and InduitM 
TOOWtslSlaltSlrMl 
MHwaukM, Wisconsin S3233 
414-27MI18 



r 



I 



CELL CONTROL 

COMPUTER 
(A/B 2/30 PLC) 



I 



1 



T 



PROGRAMMABLE CONTROL LOGIC 
CNC CYCLE COMMANDS 



T 



A8EA 
DEBURR 
ROBOT 



BROGPRT 

VMC 
A/B 1200 



KAT ISO 

HMC 
GEMINI D 



MORI-8 
LATHE 
PANUC 10T 



ASEA 

IRB wn 

ROBOT 



BROWN A 
SHARPB 
CMM 



SENSORS 



COMMUNICATIONS: 
PfVOn TO CELL OPERATION 



OURINQ CELL OPERAVON 
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MATC. The Institute of HIRE LeamlngI 

Milwaukee Area Technical College 

1015 North Sixth street 
Milwaukee. Wl 53203 
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CIM Development 

Center 




Milwaukee Area 1 echnical College 
Computer integrated iVianufacturing Development Center 

lAI TMsI C^MNil^SftllMit 



( - 

\ KCSOURCC 
CCNTCR 

orncc 



CONTROL CCNTCR 



g| CIM OOCUyC N TATION | 



0cada:am SYsren 

n n n n 




STAHO ALONC MACHINC/nOtOTIC 
WORKSTATIONS 0 


















MINI 

neiiBLC 

MANUrAC TURING 
CELL 

® 



MATC CIM DEVELOPMENT CENTER 



111 C«ll 



ICI 0«I1 OMitrtI Qiwpii Mf t 
CDI IHtli^lMtiltM* 
III 

in 
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( 

CHI IMaHlMMlMM 
III 



Ul OIMI 



IKI CAO/CAMtMtMi 



lU Mliiiri#ilM« 



CMI Mini AMtMMM^ 
MMHifMtoHfifl M; 



CNI ttontf AltiM a«tolto/ 



REXNOROt INC*« hiftfMfi ipd Mftwiri 



9pd Mftwifi 9II0W10Q eN QiU conn* 
ii to Pi n in jrt y MneW yidiq wor k ipa 

wer§ ie ODHkbOvlPo mo droorvvviieo on tni ouponROory coni* 

ooq tflfominfS to opernor. 



A OIGITM^EaUKMfiNI£Of*^ **>oro Vm computM- containirw 
euttomaadllxNOra!). iM^ 

CAO^bXtf commiNMata to aaen CNC controfwr ind 



An ASgA robot with otii^eirit My irticotottd mo^tmo nt mountod 
^«GM^ tfick. poikionil 

emOQIPOpTmlingcMw-withAaeN^BRAOIJ 
mo ID pooition outofnotic tool ch inBif, 

tmi. eno aiHMition im o rno i ic tool cn onoer* 

An ASCA flvo««iit dotourr^roboc MMMMid with • vision tytttm for 

MTttrooo^^ 

inopoction. 

^^''^^H'9niS!!!!?f!* documtntotion utmg: 

. A/I Aftinool intoKoonco 

. C/^ • Computor AMid Procots Plonning 
. QT. • Group Tochnology 
. Vidoo iouionient tor fotdbtck tnd 
instruetion matariil 

A C0MPUTERVI8ION 3-0 CAQ/CAM PC-bM|d tyttam capabjt 
Of oonofotino nort dootono onri N /C tiwt norti OQMiinbioid inm um 
vIskiMo mocfwhinQ coi* IncludBS wx woristotiono« 

P^P!^! >M<*I *P*>» ''iSiffc^ Snf**^ ^ r^top CNC Ittho. 
mill 8nd robot lor fnochimnQ ftn>M plottic ports. 

The AUTOMATEO MA^HJFACTURING LAB it drivfn by a ZENITH. 
' d rC C 



» computsf. 

Fquipniont indudos ths folowing for individusi vworkststion dovol- 



^gsnsslCNCmi 
sWstop Isthos snd mills 
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no 



What Is the 
CIM Develop* jent Center 
et MATC? 

The CIM Dflvslopnitfit Conter provHes tfich- 
nical support services to orientste firms on 
Bdvsntages of Computer-lntegrsted Msnufsc- 
turing (CIM) technology, provide MATC grsd- 
uates es highly sicilled CIM employees, retrain 
existing workers, try out CIM applications at 
MATC by co-sponsoring development proj- 
ects, end efford eccess to resource mate- 
rials including products developed by MATC. 




CIIVI Orientation 

MATC provides a weekly two-hour CIM 
orientation for managers, engineers, design- 
ers, end production employees or for special 
community groups. The session reviews the 
procees of flexible manufacturing in the ma- 
chining Industry. CAO/CAM systems, snd 
components of CIM. end is used to complete 
on individual CIM development plan. A free 
economic development service of MATC. 



CIM 

Reeouroe IVIaterlals 

MATC hee e llbrery of CIM menuels. meg- 
szines. videotapes, end computer eoftwere 
evaileble to essist in investigetion or ex- 
emination of CIM technotogy. MATC hee elso 
developed eoftwere packeges end training 
materiale available to industry end schools. 
MATC-devetoped CAO/CAM materiels ere el- 
reedy in use in over 700 echools netk)nwkte. 

TO OBTAIN INrORMIATION 
ABOUT 8ERVICE8 COMTACT: 

CIM D«v«lopm«nt CIM Program 

Supervisor 
278-B742 

Continuing Uueation Aooodoti Doon. 

Continuing Education 
278-0280 

Admiooion to Program* Admiiiiono Counselor 

278-6467 




MATC. The Institute of HIRE Learnlngl 
Milwaukee Area Technical College 



TOOWwiSlilcSlrNi 

MitwMl(M,WI 53233 



CIM Edueation 

MATC providtt industry with highly 
Ivintd ortduatM of attociate degree end 
ocstionel progrenw prepering for cereere in 
{IM. The CIM Dr'elopment Center provides 
IVining courses for severel specialized tech- 
teians M support the CIM nnechining end 
lureble goods manufacturing industry. 

lonne Associate Degree programs related to 
«IM include: 

■ Automated Manufaeturing Taehnology 
f iiaetramaehanieal Taehnology) 

Proparoi technicioni to initaN and 

maintain computerized systems. 
B Computeriiad Maohining Toehnieian 

Prepirea tachnicians to operate 

computerized mechines and to program 

the automated process. 
B Industrial Ingineering Taehnology 

Prepares techniciens to plan the process. 

including aiaembiy. flow, cost, snd quality 

controi of products. 
B Welding Teehnology 

Preparea tachniciens to manage and 

program computerized welding aystema. 
B Maohenieel Deaign Teehnology 

Prepares mschanical CAD drafters and 

dasigners. 
e llaosronie Oooign and Peekeging 

Preparea electronic CAD drefters and 

designers, 
e PlaaSiaa Taehnology 

Preparee tachniciena to aet up molding 

machinea and superviaa production of 

plaatic products, 
e Fluid Power Teehnology 

Preparea tachnicians to manage. Install. 

and maintain macNnea uaing hydraulics. 

pneumetics, end fluidics. 

Some Vocational programs releted to CIM 
nclude: 

e Tool end Ola — 

Prepares tool and die skilled workers, 
e Maehino Teol — 

Prepares opsrators of mschlning centers, 
e Computeriiod Numorieel Control — 

Prepares programmars snd opsrstors of 

CNC mschlnes. 

o 
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CIM 

Industrial Retraining 

MATC provides retraining eervice for in- 
dustriee feced with edding new technology 
end needing to upgrede workers. Emptoyees 
mey ettend epeciel courees. senrtiners. end 
workshops offered et MATC or et the en>- 
ployer site. Empkiyeee mey ettend e series of 
speciel courses snd eern e specielist certi- 
ficete in en edvenced technology. Emptoyees 
mey need to heve prevtoue educetton end ex- 
periencee evelueted to determine en indi- 
viduel career improvement plan. 

Exemplee of technicel coursee offered in CIM 
progreme: 

e IMaohining Toohniquos 

e Toehnioel Orephies 

e ■asie CMC Progremming 

e IndustrisI CMC Control 1 

e Cemputor^sslstod Progremming 1 

e Inspeetieq/Quelity Control 

e Industriel CMC Censrel I 

e Menufeeturing MIeSeriels 

e Computer-Assistsd Progremming 8 

e Proeoes PIsnning 

e Tooling end PixSuring 

e Computor*lntegreted Menufeeturing 

e Metoriels Hsndling and Plant Layout 



CIIVI Industrial 
Application Development 

MATC provklea an economic development 
eervice to Bueineee/lnduetry. individuels. 
end collegee in which the CIM Devetopment 
Center is used to develop CIM epplicetions. 
for teeting the feesibility or cost effective- 
ness of the CIM process, or for testing new 
CIM celluler technology, end for plenning 
future products or process requirements. 
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MACHINING ARTICULATION AGREEMENTS 
MATC AND PARTICIPATING DISTRICT HIGH SCHOOLS 

June* 1990 



A11 programs listed award advanced standing In (628-101) Machining 
Techniques, a first semester course In MATC's Computerized Machining 
Technician associate degree program. The condition for a11 schools 
calls for the machining instructor's signature on a certified competency 
checklist. The design of this checklist varies from district to district 
(see sarrnle agreement.) Technical mathematics a^^tlculatlon opportunities 
are also built Into each agreement. At the moment, additional advanced 
standing opportunities tied to MATC's CNC Operator/Programmer diploma 
program are under discussion. 



High School 



High School Course Titles 

Qualifying Students for Advanced Standing 



Cedarburg 

Cudahy 

Grafton 
Greendale 

Greenfield 

Milwaukee Tech (MPS) 

Port Washington 
South Milwaukee 



West All Is (Central & 
West Milwaukee) 



Metals Manufacturing & Fabrication AND 
Vocational Metals AND 
Technical Drawing 

Metals 5-6 OR 

Metals 3-4 with special projects 

Vocational Metals (plus prerequi "Ites) 

Communication Systems and/or 

Engineering^ Drafting/Design AND 

Automated Manufacturing Systems (plus prerequisites) 

Precision Machining (plus prerequisites) OR 
Vocational Metals (plus prerequisites) 

Machine Processes 3 (plus prerequisites) AND 
Blueprint Reading 

Vocational Metals (plus prerequisites) 

Machine Shop I AND 
Machine Shop II AND 
Machine Shop III 

Machine Shop Technology (plus prerequisites) 
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Moraine Park Technical College 
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student S^rvlcM 



AooicalloM art aeeaotad In Ito ovdtc 

ffikiimufii MlfMo§ ra^uirafntiils of tto pri^ 
Qrvn. Cich appionl ivhjbI coniplda Md 
fofward an appMclion. including a 
nonrafundaWt tlO faa* 



Counaaling 

Counaalora. advlaoia. latino tachnidana. 
and ear aar lab ina tn idofa art a v a M abia lo 
asiitt in caraar planning and program 
cnoioa* nR proapaoova aiuoania muai maai 
wMh a Moraifia Paik aoiinaalar lo inaufa 
that a aound caraac daoiaian la mada* 

aonal. acadamte. or voeaHonai naa da . 



Financial AM 

Flnanelal aid la avaMaWata M aNgiWa 
Mo r ain a Park atiidanla* baaad on naad» 
Intaraatad aiudania ahoidd aamplaia tha 
Wiaoonain Finandal AW 1^ (WPAF) and 
aubmH to lha appropriata kiloralna Park 
campua. Studania may alao ba oNgiMa lor 
Vatarana' BanaMa. 



Othar Sarvtcaa 

Oihar ttudam aarvieaa al Moraina Park 
focluda placomani aaaiatanoa through tha 
Job Placamani OMca; a varMy ol atudanl 
aciMiiaa. auoh aa intraimiral aporta* atudanl 
govarnmanti and atudanl okiba! houaing 
aaaiatanoa; haakh aarvloaa; and mueh mora. 

For mora infarmaiian« aanlaol tha Studant 
SanHoaa Oapanmant^ Moraina Park 
Tachnieal Coiaga at any al lha thraa oam> 
put addraaaaa iaiad on tha baok panai* 

(Paopla Mnq outaida ol Fond du Ue may 
caR ton fraa tar program and ralatad kilor* 
matkMi: 1-t00472-4IM ) 




DIatriet Map 




Baawar Dam Campua 

Baawar Dm. WI S301«*19g4 
(4l4)IIMigi 

Fand du Lao Campua 
t36 Narth National Avanua 
P.O. 9m ma 

Fond du Lm, WI S4Mlt-1940 

\Maal Bond Campua 
till North Mam mntu 

Uni. WI SaOM-ISM 
(414)3344413 



r^nsMmk^ Uatar Altrmailva ABNaa Flaa* 



Computer 
Integrated 



Manufacturing 
Technician 

—I w — : 




o 
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Computer Inttgrattd 



OflMtdMMduLM 



TbtrapW 



^^^^^^^^^^ 



NlVONttf IR Ml Up^ I 



Tilt Conyultf MiOfilvd MimilMluHnf 




olCNCMOhinMlDr 
• MmirW fftaMos Md 



fiMoutoduflnQi 



10 mpifyliofy 
oupofvtooc Of 
ondotMudo 

In fiomoulor 



NfOOMi QyaMloollono 

• Pfkif coiifSM or wDffk MMriMiM In 
fiMoMno ttiop ond drafting 

• Good rooding ond molh skMo 

^ Micfooompulic OKpOflofioo holpful 



RANGE OP OBTAINABLE MAJOR 0CCURATI0N8 

FOR 



•::OMPijrrR INTFGRA'if 0 MANUFACT! 



Offofvd at Pond du Lio 



TL-XHrsllCiAN 



PmMO MOHpOiOMtaOpI 



CAOCAM 

6tlt» In Mm iMiiutMliMlM 



(oidry lovol) 
Mofis Pvof 

OfwkonfMm lo o iipport 



CNC 



I! UMM MflOUt loali HMMMfV ID MMMft Wld 
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NORTHCENTRAL TECHNICAL COLLEGE 
WAU8AU, WI 



ADVANCED CERTIFICATE PROGRAM 
AUTOMATED MANUFACTURING CONCEPTS 
FALL 1990 



DESCRIPTION: 

A twelve-credit associate degree level certificate in 
Automated Manufacturing concepts is designed to upgrade 
persons employed in manufacturing related occupations in 
Central Wisconsin. A unique feature of the certificate 
curriculum is that it addresses key elements of automated 
manufacturing operations with the primary objective of 
helping the learner develop a working knowledge of what 
exists, how it works, and how it can be used. State-of- 
the-art equipment and software centrally located in a new 
manufacturing center is used as a learning environment for 
instruction. 



Automated Manufacturing Systems 

Module: 1. Automated Manufacturing Overview - 1 credit 

2. Concepts of Team Building - 1 credit 

3. Using Personal Computers For Manufacturing - 1 
credit 

Technical Ccmponenta 

Module: 4. Application of PLC's - 1 credit 

5. Servo & Non-Servo Robotic Application - 1 credit 

6. CAD/CAM/CNC Application - 1 credit 

Qualitv/W orkcell TechnQloaies 

Module: 7. SPC Application - 1 credit 

8. JIT Workcell Operations and Systems - 2 credits 



SYS^fiA Applieattons 

Module: 9. Workcell Applications - 1 credit 
10. Computer - Integrated 

Manufacturing/Business - 2 credits 
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University of VHsconsin-Stout 
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DEFINmON(S) OF CIN 



total inttgration of all 
■anufacturing tltMats through 
tht ua« of coaputtrs 

*Tht total inttgration of such 
individual eonctpts as CAD, 
CMC, robotics » and Mttrials 
handling into ont largt systaa 

-Sourct: SME 



CIM Softwara Modults 

*Buslntss Planning and Support 

•Product Dasign (CADD) 

•Manufacturing Procass Dtsign 
and Planning (CAPP) 

•Production Planning, Monitoring, 
and Control 

•Manufacturing (CAM) 

•Invantory Nanagaaant (MRP) 

•Inspaction and Quality Coatrol 



DESIRABLE ATTRIBUTES OF OUR GRADUATES 



OUR PRODUCT: 

Our graduatas art typically 
placad as manufacturing anginaars, 
procass anginaars, industrial 
anginaars, or production anginaars. 



OUR COAL: 

To produce a graduate capable of 
designing and building an autoaated 
oanufacturing system (froa **woab to 
tomb") . 



•Strong Bath and science background 

•Attentive to "design for aanufacturability** 

•Understand aaterials properties 

•Thorough knowledge of aanufacturing proceaaes 

•Understand aanufacturing systems, autoaation, 
and control ays teas 

•Possess teaa skills 

•Demonstrate iaterpersonal and commuaication 
skills 

•Possess hands-on manufacturing experiences 
•Able to work with other aspects of a business 
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PREREQUISITE STRUCTURE 



COMPUTER AIDED MANUFACTURING 

170-504 

Wll ll llWWW I MWW IWWIWIIIIIWIIIil^^ 



ROBOTICS 
170-505 

l!l|l|l!i!inilll!l!iiiil|l|l|i|IIWili|i|lll!llll 



MANUPACTURING 
SYSTEMS 
170-510 



wimiMn 



NUMERICAL I 

CONTROL 

170-537 
■wmmmmimmmimma 



SIMULATION OP 
MFG. SYSTEMS 
170-540 
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170-504 COMPUTER ASSISTED MANUFACTURING 



CREOiTSi 3 

CLASS TIME: 3 HRS/WK/SEM 

(Plus Arranged Lab 

Time) 

PREREQUISITES: 354-141, or 354-144 

or Instructor's 
Approval 



♦INTRODUCTION TO TYPES OF MANUFACTURING SYSTEMS 

•INTRODUCTION TO PROGRAMMABLE AUTOMATION, INCLUDING NUMERICALLY 
CONTROLLED MACHINE TOOLS, ROBOTS, AND PROGRAMMABLE CONTROLLERS 

♦INTRODUCTION TO CROUP TECHNOLOGY AND COMPUTER AIDED PROCESS PLANNING 

♦INTRODUCTION TO MANUFACTURING SIMULATION 

*NC PROGRAMMING, COMPUTER AIDED PART PROGRAMMING (USING COMPACTII) , AND 
USE OF PROGRAMMABLE CONTROLLERS 



pPSCRIPT.^... 

A lecturt/laboratory course designed to Introduce the student to the concept of group 
technology, computer scheduling, process control, coding and classification systems, and 
the relationship between part grouping and part costing. It includes justification for and 
applicetbn of computer assistance In the manufacturing process, machine process control, 
robotics and material handling, automated assembly, use of automated systems to provide 
i«al time inventory information, part grouping and product design In relatk)n to to^^^^^, 
manufactudng operation. Computer programming and part processing using the APPUCON 
BRAV03 and COMPACTII Integrated CAD/CAM system. Part shapes are drawn and analyzed 
on a Hewlett-Packard multi-color plotter. A simple materials-handling proolem Is presented 
using the PUMA 600 robot to gain exposure to robot application con«jpt$. The course 
Includes several Individual and small group (2-3 people) activities. 



APPIICATIQN' 

The course provides exposure to fundamental concepts related to computer assisted 
manufacturing and acts as a prerequisite to 170-505 Robotics 1 70-510 Manufacturing ^ 
Systems. 170-537 Numerical Control, and 170-540 Design arid Simulation of Manufacturing 
Systems. Enrollment typically includes, but is not limited to. Industrial Technology. Applied 
Technology. Appfied Math, Technology Education, and Business Administration. 
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170-SOA COHPUTER AIDED MANUFACTURING 



^Introduction to th« typtt of product 
dtMnd and typot of Mnufacturing 
syttMS 

«Ovtrvitw of CIM. CADD, and CAM 

^Introduction to prograaMblt 
autoMtion, including Nuaarically 
Controllod (NC) aachinot, robots, 
and progrMMMblo controllors 

^Introduction to Group Ttchnology (GT) 
and Coaputtr Aided Proctss Planning (CAPP) 

^Introduction to simulation of manufacturing 
systems 

^Integrated system architectures 
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High 



VOLUME 



Low 



KXSS 
PROD- 
UCTIOH 
SYSTEM 




Low 



FLEXIBLE AMD 
SPECIAL SYSTEMS 



STANDARD EQMT. 



High 



VARIETY 



TREND: Produce ■lx«« becoming more 
diversified 

lUEND; High volume production it 

decreasing, while mid-volumc/mid- 
varlecy production is increasing 
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INTRODUCTION TO MANUFACTURING SYSTEMS 



^Continuous or Matt Production Sytttmt 

*Int«raiittent Production (batch production) 

*Low Voluflia Production ("job thop" 
production, tool and dit thopt, prototype 



TREND: Continuout production dtcraating, 
infttraitttnt production incrtating 

TREND: Batch tizat dtcraating to 1 (JIT) 



INTRODUaiON TO PROGRAMMABLE AUTOMATION 

*Numarical Control (NC) 

o Dafinition of an axit 

o Point to point vt continuout 

path control 
o Abtoluta vt incraatntal 

dimantioning 
o Floating vt fixad saro pointt 
o Manual NC prograaaing uting 

Word Adratt vt Tab Saquantial 

foroMtting 
o Evan vt odd parity 
o CNC, DNC and coaputar 

hiararchiat 



WAYS TO CONTROL MANUFACTURING PROCESSES 



*Nachanical control typically uting 
cau, taaplatat, and Jigt) which 
landa ittalf wall to high voluoa 
(■ttt) production 

^Manual control (oparator turna 
hand lavar in turn driving a 
laad tcraw) which landt ittalf 
to intaraittant or luw-volu«a 
production (flaxibla) 

*Prograiiaabla control (aanual 
coiitrol of hand whaalt raplacad 
by pracition tarvo or ttappar 
notort). Includat NC, robott, 
and prograounabla controllart 

TREND: Prograinnabla automation 
rapidly bacoming mora popular 
for all typat of production 
dua to: 

*flaxibility (changaovar) 

*ifflprovad quality 

^ulti-axat contouring 



*Robotict 

o Robotic tyttam coaponantti 

lavalt of tophittocationi applications 
o Sarvo vt non-tarvo robott 
o Robot datignt/configurationt 
o Intro to robot progranning nathods 
o Robot program ttoraga 

*Prografflmabla Controllers 

o Introduction to input and 

output davicas 
o Introduction to ladder logic 

programming 
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computer Asittad Part Programming 
o NC programming languages (APT, 

COMPACTIIa, ate.) 
o Integrated CADD/CAM systems 

(BRAV03 system, AUTOCAD! Bridgeport 

tystem) 



Articulation: Th^ X«y 

1 

ARTICULATION: THE KEY TO 
EDUCATIONAL TRANSITION FOR STUDENTS 

Exploring S^lacttd Alternatives 



Submitted in Partial Fulfillment 
of Requirements for 



VoEd 8130 

Critical Issues in Vocational Education 



by 

J. Timothy Hero 



University of Minnesota 
June 5, 1990 
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Articulation I fha Kty 

a 



'or tehools to ■trIlIkHn'SJif" •^uoation havo oroat.d «ui.i • - 

9raduation. OuriSI ijf**'!??*' fro^itt nooSITrJ fiJ^hSh*!!^ , 
graduation raquSSLiJ!*; ** •tatoa iMNatS thJlr"*'**** 

2EJ^» •» tha part of oduoator! i"»»«'«"t iurvival 



Articulationt Tho Ka| 



inOMAtifigly 




ArticulAtUnt Th« Itoy 

4 

thtir tiM in p«rtoMl strvlo^ and d«v«lqpMnt oourMt suoh as 
physioal •duoatipn^ *rta and orAfts^ hoM MpnMiot« and vork 
•xp«ri«iie«. 

Ihapiro (iftC) sitM a National etntar far Bduaational 
Itatiatiea atudiaa in Itao* in idiieh aaniora avaluatad variaiaa 
aapaota of thair high school oxparianoo* oanaral advoation stiidants 
ratad thair school axparianca as laaa aatiafactory than did oolloga 
praparatory or vocational track stodsnts^ and vara laait satiofiad 
with tha quality of acadanic instruction and taachor intaraat in 
atudants. 

Horsovsr« as.f parcant of thoaa who had droppad out of 
high achool bafora baing fraduatad indicatad thay vara in tha 
yanaral aducation track at tha tina thay laft high schaol* 
Only S.7 parcant af tha dropouta aana from tha acadamic tracks 
vhila 29 •§ parcant cana frctt the vocational proaran. 

Out vocational or caraar traininf an the hifh school laval 
alao laavas ouch to ba daairad* lava Pamall« *llocardlaaa of 
tha raaaaroh and daapito our rhetoric about tha uniquanaaa of 
aach individual t nany poopla atill advocata that acadaaio aaans 
advanced and ia for tha saart atudanta and that caraar 
aducation is for tha duub atudanta' (ihapiro^ 19as« P*tl). 
In uany hich schools » vocational aducation prograna ara not 
viavad aa tha link to the naiit aducatianal laval. Ml too aftan« 
vocational aducation procrans ara viavad aa having baan reduced to 
**a euphenisn for the handling of atudanta vith behavioral pr^laee" 
(Shapiroi 19SS# p.91). Zn thia anvironnental aetting^ one eannet 
help but vender hov eany of theae difficult atudants behave the vay 
they do becauae thay ace no purpoaa or future in their aeadanic and 
vocational prograea. Unable to visualise the relatianahip batvaen 
their high acheol experiencea and tha knovledge» akilla^ and 
attitudae thay vill need te teke on the challenges which lie ehead. 
rre« their perapactive« high achool could vary veil appear as tha 
dead and road. Peeling that thay ara going novhere^ they baoon a 
fruatratad vith an educational systau vhich vas never designed to 
allov atudants to cooplete their fonal education at a single 
institution. 

Articulationt Tha Miasinc Link 

Articulatien programs ara knovn by various nanas. Varabrad and 
Long (itss) suggsst that tha articulation prograna batvaen aacondary 
and poataacendary institutions oaka high acheol atudanta^ aabarked 
on vocational technical career prograna vhich apan gradea 11 through 
14 « feel like they ara eollege«bound aa thay catch vieva cf nev 
opportunities and a batter^ poaaibla future. The future they aae aa 
attainable. 

Not all articulation prograna^ hovaver^ ara tha aaaa. 
Polloving a raviev of literature^ it becana apparent that tha tarn 
articulation haa been looaaly applied te a broad range of procrana. 
TO add to tha confuaion« aalected tana uaad to identify apacific 
articulation prograna have alao been uaad aa collective titlee fer 
greupa at prograna. The confuaion ariaea vhan the tit lea uaad to 
group erticulatien prograna^ do not adequately deacriba all pregraaa 
within the greup. Each articulatien progran la unique and aaeta a 
apacific aducatianal need. Vocatienal aducatora ahould be faniliar 
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vith the »qre coneon teni# uaad te identify erticulatien prcgrana 
including! (1) barrier reooval prograna* (I) enrichMnt prograna* 
(3) aharad facilitiaa* (4) oobbined enrollnant* (f) oontraetad 
aervicea* (S) transfer of credits* (7) tlae-eliertened prograna* (S) 
advance placenent* (f ) one«plua«ena* (10) advanced akilla prograna* 
(11) core ourrioulun or pretechnology* and (12) vocational tachnical 
tvo-plua«tvo preparation. 

larriar Kaooval Procrans 

Not all ao called articulatien progrena «Mat Lang* Warbbrod* 
Paddia* and Lamer*a definition* previouely cited* "of helping 
atudanta sake a oMoth treneition free one level of inetitutien to 
enother** (Long et ai.* if as* p.ll. Articulatien of forte vhich link 
tvo CI Mra inetitutione to eispiy reneve educational barriara and 
thereby benefit the atudent ere net new. Nanlay (If 70) defined a 
vail erticulated eduoational prograa aa one that providea atudants 
the opportunitiea to develop to their highaat petentiel in attaining 
educational aa veil ea career ebjectivea. The firat four 
articuletien procrana neet Manley*a definition by reaoving 
educaticnal barriers. 

Inrichnent Procrans 

tnrichnent prograna are uaually developed by a poataacendary 
inetitutien in reapenee freo one or Mr j leeal achool diatricts. 
Lamer (If 17) neted that a typical pre^rao night ba provided to neet 
atate requircMnt fer gifted ohildren. 

The progran arrangeoenta are generally quite ainpla* and ainply 
racuire the atudent te obtain a latter free tha high echeel 

trincipal aUting that thair attendenee et the poetaecendary 
natitution vill not interfere vith tha atudenta aacondary achool 
vork. 

In acne oaaea* atudante o^ n aequire dual high acheol and 
college credit* receiving thair high aaheel diplena in additicn 
te earning* in aene easea* two ssesstare* eredit tovard a 
collage degree. The enrichoant nadel ie peeaible on a 
full«tiM or part«tina baaia and aperatea during the regular 
aeedenio year aa vail aa during auoMr tame. Cradita can be 
held in eacrov fer later application tovard a progren at tha 
achool or* in »ooe oaaea* oay ba tranafarred to other 
inatitutiona af higher education (Lemar| Iff?* p. 17). 
Although the typieal enrichoant prcgran ia criented tovard 
accelerated atudanta in their aenier year who plan to attend a 
poataaoondary acheol after graduation* Lamer (If S7) neted that 
procrana can parait tha participation of aaleoted loth and llth 
gradara. Zn addition to the regular paataaccndary curriculun* 
prograna could alao include noncradit aeoinara* cenferencea* and 
vorkahopa aa aunoar enrichnent activitiaa* 

lharad racilitlas 

Having tvo typaa ef achoola in claaa prcvinity haa tha 
advantage ef aharlnc sslsctsd facilitlaa. Larner (lfS7) noted that 
thia nay ba particularly true when the inatitutiona involved ara 
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r«qair«« or vwild lik« to provlda ■•ivioat or aequiro oKponaivo* 
•ophiotlMtod oquipMnt and/or f Aoilitioa that naithar inatltution 
eouM previda on thoir Mm. Mith tha paaaibility of aehoduling 
probloM, aooaptad aa a fivant aharad faeilitiaa ara eoat affaotiva, 
rapraaant tha ssat uaa of aqiiipMiit, and oan graatly anhanea tha 
raeniitaont afforta. 

Sharad faeilitiaa oan oevar an avar vidaning liat of optiona 
from athlatie faeilitiaa and dining faeilitiaa to library or avan 
apaeialitad elaaarooa and laboratoriaa. 

Ona arrangcaant frequently nada ia tha uaa of aaoondary aehool 
faeilitiaa by ooBtaaoondary inatltution for adult evening oduoation 
prograaa of eel lege level oeuraaB. 

CoMbined Enroll«anta 

Although not aa obvioua between aaoondary and peBtaaeondary 
inatitutiona, eonaider the advantage of having atudanta froa one or 
were high achoola (publio an^/or private) enrolled in the aana 
olaaa. Thia ia partieularly benefioial when neither inatitution haa 
a auffioient nuaber of atudanta to Juatify offering the eeuree. 
Dual enrollvent haa a great deal of aerit fron an eoonoaie, and 
perhapa* an adueational atandpeint. Now eonaider the poaaibility of 
uaing poateeaendary faoilitiea. Aa Umar (if 17) ebaecved, "Thia 
approaeh tehee edvantage of the beat aquipnent available and Mkaa 
poeeible the uaa of addltienal faoilitiea" (p.U). Aa an 
alternative* ooneider the poaaibility of distant learning and the 
teohnologieal advanoaMnta which are available. The opportunitiea 
to eoobine enrollMnta guiekly take on a different appearanee. The 
■agnat aehool eeneept ia a variation of thia program. 

contracted lervicea 

Contraetual agreeaenta to offer elaaaea at ether inotitutiona 
haa a aultltuda of poeeibilitiea both horisonUlly aa well aa 
vertleally. Again* the teohnologieal advanoeaenta in adueational 
delivery ayateaa provide a nultituda of opportunitiea. The atate of 
Hiaeonain la divided into eleven Cooperative Idueational fervieea 
Ageneiea (CttA) areaa. laoh CttA providea, aaong other thinga, 
eontraeted aervieea which the individual aaoondary local adueational 
ageneiea could not individually provide or juatify. In anecif ie 
inatancea, it aay be deairable to have poataeoondary inatltutiona 
contract to provide certain advance couraea taught In the high 
aehool. Lerner (Ift?) eitplaina that "contracting repreaenta an 
alternative aource of inetnictional faculty and paralta. . . 
atudanta to obtain aoae expoaure to other ferae of higher education. 
In aany caaea. the inatltutiona could not aake the pregraa available 
to atudanta without eontracting for theae apecialiaad aervieea" 
(P*1S). 

A aehool could contract to offer apacial auaiMr aeaaiona 
for high aehool atudanta in advanced elaaaea in order for theae 
aeiected atudanta to take advantage of theae apacial high-level 
claiaea. Through auch an effort, the aehool not only enrichea 
the eurrieulUB, but atudenta expoeed to the aehool are acre 
likely to attend that aehool in the future (Lerner, lfl7, 
p. 19). 
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credit Tranafer 

Although few oxaaplaa can be found of eooperative efforte 
between pubiio aaoondary inatltutiona and publle poataeeendary 
vocational technical inatltutiona for direct tranafer of eredlta, 
auch agraaaanta do exiat between aublic aaoondary inatltutiona and 
proprieUry oeeupatienal inatitutlons aa well aa ooaaunity oellagea 
which can aarve aa aadela* 

The concept ie quite aiaplo and providea a link which helpa a 
a aaooth tranoitlon to the next level in the 



atudent aake 

adueational ayatea. Aa Umar (If 17) notea, thoae etudenta who 
eeivlete a aaoondary vocational adueation pregraa have aequired 
very apecifio akilla and knowledge in preparation for eaployaent. 
teae a a— unity eollegea do grant aoae oelloge credita for theee 
aehievoaenta. The nuaber of credito tranaforred will depend on the 
integration of the aUted ooapetenoiea into the Bostaacondarv 
eurrlottlua. Depending on the partieular diacipllne in queatien, 
Umar (l«t7) indioated that 3-lt houra of eredit aay be granted for 
the aaoondary oohoel preparation. Tha awarding of advanee eredlta 
generally follow one of two optiona. 

1. ttudente who earn "A" gradea in approved eecondary eouraae 

receive the advance eradit(a) directly, 
a. ttudenta who reeoive "•" gradea in approved aaoondary 

oouroea, oan gain advanced erodite through the eredit by 

exaaination pro c edure. 
3. Xn additien, applieanta for the tranafer of eredlta auat 

aeet the oelloge and piograa raquireaente and beeeae 

aatricttlatad etudenta. 

Thia proooaa of transferring eredita for authoriiod eeeondary 
eouraae differa frea the advanee pla e aaant (the neict artioulatien 
pregraa) in that the oredita are aaoeptod prior to oeaaenoeaent of 
the poataeoondary oeurae of etudy and awarded when the atudent 
aatrloulatea. tpeneerian Oallege, for oxaaple, allowe the tranafer 
of If aaoondary eredita (4 elaaeea) for oeureee whioh inelude theee i 

Inglieh Math 

Typing shorthand - oregg 

■uainaea Law luainaaa Oerreapondenee 

teereUrial Aeoounting Aeoounting Z 

Huaan Ralationa Filing and Reoorda Nanageaent 

Anatoay and rhyaiology Medical Terainology 



flaleeaanahip luainaaa Ceaaunicatien 

Merchandiae Math Cenauaar Iconaaice 

(cited in Umer, if •7, p.f) 

Zf a atudent frea a qualified high aehool earned "A" and •'B* 
gradea in approved eouraae and could transfer IC eredita. quarter or 
aaaeatar, into a Ninneaota or Niaeonain atate eolleg«/univeraity« it 
would equate to approxiaataly 11,000 tuition. Per private 
poataeeendary inatltutiona it could even be aero. Thie ia a 
reeruiting tool technical eollegea eannot currently teueh. Umer 
(1917) appropriately pointe out thatt 143 
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TrAditioffMilly« 2«YMr pMtstoofidAry tMrti«r« )uv« bton 
rolttotant to aoeopt ooooniary looming ovporionooo for 00II090 
oroditt yot thooo oooo tooohoro oicpoot 4-yoor 00II0900 to 
oooopt thoir otiidonto' oooo«plioliMiito witliout giiootioii. 
Oftoiit Moboro of tho fooultV boliovo tko otudonto oro not 
quoiifiod ond nill not do voll ot tho pootoooondory lovol 

Ofton toohniool oollogoo orooto borrioro for what nay bo 
roooonoblo oonoidorotion# only to looo Mro thot thoy goin. 

Tino-Ihortonod Prooroao 

Moot of tho ortioulotion progrono oro dooignod to fooilitoto 
odvonoo plooosont in pootoooondory progrooo for thooo otudonto vho 
hovo Motorod tho fundoMntol ooopotonoioo in high oohool. 
Tioo-ohortonod progrooo oro dooignod to ollow tho otudont to 
oooploto pootoooondory phooo footor vhilo ooving tho otudont tho 
tuition oquivolont to tho tioo oovod. Ao Long ot ol. (lti<) notod 
hovovor« "thoir okill lovolo do not odvonoo boyond tho troditionol 
progroA" (P«4). 

Advonco Plooowont 

Ofton roforrod to 00 tloo^ohortonod progrooo^ tho otudonto oro 
grontod pootoooondory orodlto for oo o oopllohaonto ot tho oooondory 
lovol. Although tho orodito oro ovordod in voriouo vovo^ oooh hoo o 
oovoot ¥hioh dlotinguiohoo odvonoo ploooMnt fro« orodit tronofor. 

Piroti tho Boroon who ontorod tho oollooo 00 o oooondory 
otudont I tho onrlohMnt progro»« ond hoo ooplrotiono for 
pootoooondory otudy# oro ovordod odvonoo plooooont. Tho onriehMnt 
progroo otudonto in thio 0000 oooontiolly otudy oortoin topioo in 
dopth rothor thon gonorol toohniool troining. Ao thoy Mtriouloto 
thoy oro owordod odvonoo plooonont orodito only if thoy onroll in 
tho progroo for vhioh thoir onriohMnt progroo oppliod. 

oroudor ond Mortin (lfOI-ot)» idontifiod o oooond typo of 
odvonoo plooooont in vhioh oollogo orodito oro owordod for high 
ochool oourooo ooaplotod. Long ot ol. (lft<) notod thot thio oooond 
typo involved oollogo inotruotoro ond thoir high oohool oountorporto 
rovloving tho opooifio oouroo oyllobuooo or took liot. Upon 
ogroonont of vhioh high oohool oourooo oro ooro or looo oquivolont 
to introductory pootoooondory oourooo* Mtriouloting otudonto oon 
rocoivo odvonoo plocooont with tho vritton rooooMndotion of thoir 
high ochool inotruotoro for thooo ooopotonoioo mootorod. "In tho 
oecooionol 00000 vhoro ooopotonoioo for which orodito hoo boon 
owordod oro ohown not to bo oootorod^ tho otudont io given 
Indopondont inotruotion in oubooquont oourooo" (Oroudor ond Nortini 
19tS-tC» p.3f). 

Honnopln Toohniool Collogo in Minnoopolio« Hinnoooto» oorving 
both oooondory ond pootoooondory otudonto^ hoo ono of tho ooot 
oobltiouo ond ouoooooful odvonoo plocooont progrooo 00 notod by 
Long ot ol. (1M«). 

oooupotlonol ourriculo thot oro coopotonoy-boood lond 
thoooolvoo roodily to troining ony otudonto— oooondory » 
pootoooondory t or odylt*«-rogordlooo of 000. With thio in »ind« 
•000 orticu lotion offorto roopond to doolining onrolloonto ond 
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f ioool prooouroo by troinino high oohool ond pootoooondory 
otudonto with tho oom ourrioulo (ond ofton togothor in tho 
ooM olooooo) . SOM of thooo progrooo ohoro f ooalty ond 
oquipomiti othoro oporoto ot indopondont fooilitioo or 
inotltutioAo (Long ot ol.« 190<« p.4). 

Tho third odvonoo ploooMnt progroo profile involvoo o okillo 
toot whigh ollowo tho otudont to roooivo odvonoo plooooont for 
doMonotrotod Motory. 

Tho finol profile for odvonoo plocooont io notod by Lomor 
(1917) . Thio profile involvoo individuol otudonto with "C" grodoo 
who oppliod for credit tronofor in oom pootoooondory inotitutiono 
will receive odvonoo plocooont but will not roooivo tho orodit 
tronofor until of tor ouooooo fully ooopleting o opocified nuobor of 
pootoooondory orodito ot the granting inotitution. 

Ono«oluo-0no 

A ooreer ladder approach* the receiving pootoooondory 
inotitution aocopto otudonto who hove ooopletod a ono*year diplooa 
(tho firot SBl the ono-pltto*ono) progroo at another inotitution. 
Tho ooot coMon would bo a proprietory ochool. Although vocational 
toohniool diplooao are not awarded at tho oooondory level in 
Minnooota or llioconoin« two ocenorioo com to oind. Pirot# 
articulation progrooo nuet oddreee tho individual who oovee into the 
etate froo another ototo in which the voootionol toohniool diplooo 
woo awarded at the oooondory level. feoond« tho individuol in an 
advance plaooMnt progroo oloilar to tho Hennepin Technical College 
program oontionod proviouoly. 

Advanced Okillo Prooraoo 

Long ot al. (1910) diocuooeo odvonoo okillo ond a ooooon 
oienooor often applied to advance okillo training. 

Advanced okillo progrooo aloo aio at avoiding duplication 
of training^ but tho puroooo io not to epood otudonto through 
the curricula oore effioiently. Rather « odvonood okillo 
progrooo otreanlino fundaoentalo in order to oako roco in the 
curricula to teach oore advanced okillo than etudeote would 
noroally get in a traditional occupotionol progroo. Moot of 
thooo progrooo hove a high-technology eophaoie« deliver oore 
concentrated and oore advanced content # ^nd graduate otudonto 
at a 'oaoter technician' lovtl. A oionooor that io often 
applied to all advanced okillo progrooo (and oany 
tloo-ohortenod progrooo ao well) io even though oony 

progrooo do not involve a otructurod learning ooquence f roo 
grade 11 through grade 14 (Long ot al.« 19i«« p.i). 
Per the purpooe of thio paper and to preclude tho confuoion 
aooociatod with two*pluo-two ao a oolloctive teroi progroo titlee 
identified by Ung ot al. (19i«) for the two ooin advance okillo 
progrooo « are adopted (a) oore curriouluo (or pretoohnology) 
prograooi and (b) "true vocational-technical progrooo in which 

the entire occupational training curriouluo bogine In grade 11 and 
teminatee at the end of grade 14" (p. I). 

•econdary and pootoeoondary inotitutiono^ according to Van 
Allen (1910) » are engaging in advance okill articulation prograoo 
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with inerMsiiM rrcqiMney. An AdvAiiM ■kills pto«r«» U an 

•Hi!!n"f.vS2u •nvlronii.nt for th«ir d.y«lop««nt. advano. 
■killa vroaraM Imv* «nparall«d advantafaa. 9"*.*^?"^4^ 
MlvantaSadaala vith aaparata adueational Ittriadiotlon joining 
^ftharror tha baMrit or atudanta. In iha davalopMnUl j^aa, 
iSJilraJ ««2:i5^tt;n?loIVlnatlt«tla«al 
taoundariaa. and praatiaa. Van Allan (IMt) raunA that tha 
•SrSiflioItlM adueatianai inatitutiena tandad to rocua on atudant 
S!^niMr5hlL^MM darinad in tana or atadant aohiavanant lavala 
SiSnS SjiSySSt JSiJSnUlSl^tha atudant -nt.tjd orUntation 
prevldaa thS aiaantialintradianta Cor tho auooaaaful davalop«ont 
and inplanantation oC an •rtiovlation prograa. ,»»«».*5«..__ ..^ 
rapraMntativaa o( tha l»*rtioipatinfl aduoatiowl li-titutlona aat 
aalda vaatad intaraat Cor tha •«P^tod f a ina in atudant aohlava«ant. 
vith it ouMa tha oawitnant, oooparation, and tha arcaotiva 
eoMMinioation aasantial Cor aueeaaa. 

ItX* euyytauluu Prooraw 

Tho uain purpoaa or oora eurriculua or "pro-tach" prograaa 
i. to pJcSuS Kttar praparad hi«h aohool graduata. Cor antry 
into pSataaeondary tachnloal JHfS'I'ir-S'ha.lo 
eurrioulua orograM aiva aaoandary •^'2!lisS^IiS 
baskoround in taohnalooy— a atronf *«ara« or oeneapua and 
SiSI^Kt Sa^iotraaRiot atudaAta to uaking an oooupational 
ehoioa in thair Junior yoar. Many JHTSll'hi!::!!!'^* 
agraaaanta that anabla ■•t«^«»l*'l»» "^^JS^' **JRILad 
pbataoeondary introduotory oeuroaa and thiHWih 
eouroaa than tha l-yaar training fW^vauld allow. JiJJJ-J^ 
tha BraoaratioA ia hroadar, high aehool otudanta atill raoaiva 
ilfrtSSlt aiSiJid akill training ror ontry-laval anploy-ant 

•iJSalMliiJurir J;'lrtioulatad ooro ourrioulu. progra. ara 
now availabla. .rtioulation arrort. whieh if built on tho 

SiSiSoS .? ?««»»»«»l*W -taoh-prap- eurrijul^^^ 

::urtUt;;a5«^^^ 
iSoSSiria-cropSis si^t ^^^^^^ 

induatriaa to tha oity tLong ot •J'* l"**.?;!*: ^w, 
I. ono loadar in thin arrort ia Oan Hull, praaldant or tho 
co^ir ror occupational kaaaarch •«» Oj^'lJP*;:' in 
Naco, Taxaa. CORD (Hi4) haa davalopad a l-yaar couraa in 
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appliod aoianoa Car Juaiar and aanior high aohool atudanta 
that ahauU imftvf thair hnawladga or Mionaa and aath. 
Savaral aaoandary vooatianal aohaala throughout tho nation 
hava adoptad thia oanoapt and ara davaloping oiceollont 
couraa aatarial Cor thia S-yaar aa^tanoa (Umor, 1M7, 

Tha'oolO (Ifit) adva iioa Tach ngloow Cera Currioulu« Ou Ida 
ia an articulation aKsarl wUii <our poafcaooonoary vraeSi 
for (a) laaar/alootro aptioa, (b) inatruMnt and control, 
(o) robotica and autOMtod ayataaa oeuraaa, and (d) aiero 
olaotranica eauraa. . « - ^ . 

4. Curriculwi IdOO, publiahad by tha toeioty or Manuraeturing 

ainaara, ia an articulation orrort involving aacondary 
poataaoandary two and raur yaar oollagaa and 
articulatad ourrlculun davalapaant rar nanuracturing 
anginaar aducation and anginaaring tachnalogy. 

Taehnieal l-alua-l Procf 

Tha vooatiorial taChnical l-plua-l prooran takaa • tatal viaw 
which ia roouaad an davalaping advanoad akllla for a high taohnology 
occupational araa during gradaa 11 through 14. 

Oaually faaulty aaabara, adniniatratora, and amloyor 
rapraaantatUaa ara invoWod in planning tha ourricuiua and f««i<ling 
what will ba taught at aach grUa laval (Manibrod and Long, !«••, 
p. If). Tha currlculun arrangaa tha atudy af nathaaatica, aoionco, 
ooMMnioation, taohnology, and apaciric taahniaal akilla aaaoeiatad 
with tha oocupatianal araa undar atudy to raaoh tha Mill! . 
tachnician laval or ooivatancioa by a atap-by-atap progroaaien 
larBlnailng at tha and or crada 14. A caraar laddar approach ia 
built in which panita atudant avit at tha and or gradaa II, 11, and 
14 (tfanbrod t Lang, If Ml Ifnf ot tl., Iffd). , ^ ^ i- i 

To achiovo thia aahitiaua outoeaa, vocational technical 
«l«-l« prcgraM wist hland tha raaourooa or. both tho aaoandary 
and poauaaandary inctitutiana. T^^.ia mv involve creating a 
jointly operated traininc racilityi vritlnf new, coaproheneive, 
cowateney-baaad cunricuia ror all 4 yaarai buildinc atrang, 
clooa warfcing ralaticnahipa aaang participating adniniatratora 
and faaultyi aharing inatruatorai Maintaining aMcoptionally 
eloaa relationahipa with lacal anploverai inventing aubatantial 
planning tiaa and fundingi and areatlng Mnaging eaaplaic 
roraal operational and funding atructurea (Long at al., lff«, 
p.t). 

Morltantal Articulation 

The tine-ahartenad and advance akilla articulation progra* ara 
called vertical articulation which ara deeigned to help tho atudant 
view the aultiplo laval aducatianal ayatan aa a aingle ayatea. Long 
at al. (lff() apacifically identirioa ana ather rem or artieulation 
which ahould be nentioned brioriy. ^ ^ ^ ^ ^ 

Noritontal articulatian faolliUtee tho novenent of a atudtnt 
rron ono canpua or progran to another or tho «aiM type, currently 
thia type of articulation orrort ia nagatiated at the poataacondary 
level, but can inpaet diraetly an aacandary/poataacondary 



147 



ArtloulAtiont fhm Itey 

12 

ArtioulAtiofi •Cfpttt. 

It thm ttiidtnt pftrtiol^tlnv In • vprtiotl •rtioulation DfoyrAS 
CM now nov« liorltMUlly at th« %n4 of tho «r«do 13 « thm tddltiomil 
fUxmiity it * Mjor oolling point for InitUl ontry of tho 
vortioAl ortiottlotion progron ot tho oocondory lovol» 

Ovoroonlnq ■orrioro 



Tho Mot oo—on oonoornt about trtieiilotion proorau roloto to 
otoff ooeoptonoo# inotitutionol turf oonoomo^ poor Intomol 
coMMiniootlon and inado^ato proMtion (Long ot al.^ 19M)» 

rollonin* a roviov of litoraturo, ttonart and Moinan (I9M) 
eonoludad thatt 

Wiilo an inoroaaino nurt^r of Inatitotlono Mro foCind to 
ba working on artloulation afrooMnto# it appoaro that moat 
raporta doaoribod individual offorto rathor than information 
about oatabliahing artioulation agroooonta. Tho ooMon 
oharaotoriatio found in tho roporta rolatod to tho noad to 
oatablioh ooMunioation ao that duplioation of offorto oould bo 
nininiiod Cp*ii>)* 

In thoir atudy of artioulation in voeational agrioulturo^ 
atawart and Hainan (Itai) oubatantiatod that ovon though ooeondary 
and poataooondary vooational prograna (agrioulturo) toaohoro havo 
many nutual porooptiona in oo—o n » noro oooMinioatlon ohould oocur. 
atowart and Noinan raooanand that oaoondary taaohoro involvod in 
articulation prograna ahould Ca) loam noro about poataaoondary 
oduoation» <b) vioit poataa o o n dary prograM* (o) toaoh aocondary 
atudonta about oaraora raquiring poataaoondary proparation^ and (d) 
rafar proapaotivo poataaoondary atudanta to tho appropriato 
inatitutiona. Thoy alao roocwund that poataaoo n dary toaohoro 
onhanoa tha artioulation offort by pronoting ooMunioation uith 
aaoondary taachara. JMitivUiaa ra n ooaandod by ttovart and Hainan 
for poataaoondary oduoatoro to proa^to artioulation inoludo (a) 
appointing oooondary toaohoro to program adviaory oooaittooa* (b) 
vlaiting individually vith aaoondary toaohoro at thoir inatitution* 
Co) inviting oooondary toaohoro to vioit paotaorondary prograna « and 
(d) davaloping a polioy for awarding oollogo orodit for doounantad 
prior looming. 

tMf^wfeifiii fnf rinitltutional Artiottlation 

In a atudy of aaeondary-poataaeondary artioulation oonduotod 
for tha National Contor for Roaaaroh in Vocational Iduoation^ Long 
ot al. (itai) datamlnod tho approaohoa to artioulation and 
idantlfiad oonnon aotivitioo aa wall aa barriara to tho prooooo. 
Thay Idantifiad two of tho gonoral nodolo for artioulation prograna » 
tha tina ahortonod and tha advanoo akill# nantionod praviouolv. 
nagardlaaa of tho nodal followod^ tho artioulation prograna atudiad 
had tha following eharaotoriatica in oaonani (a) laadarahip and 
coanitnant nuat ba provided fron tho top« (b) faculty (aaoondary and 
poataaoondary toaoharo) nuat bo involvod oarly« (o) mlationahipa 
OMat ba baoad on nutual raapact and truat« fd) tha ttutual banafit to 
all pirtnara nuat ba anaurod^ (a) artioulation agraananta nuat ba in 
writing^ (t) connunioatlon botwoon partioipanta nuat ba opan» cloari 
and fraquant^ (g) initial goala nuat ba nodoat» (h) raaponaibilitioo 
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Articulation! Tho Kay 

IS 

wot bo clearly dof lnod« (i) ourriculo miat bo conpotoney-baaad« (j) 
tho focuo Miot bo on autuol goala rathar than individual/ 
inatitutional intoroata (turf)(lMig at al«, Itadf oitod in umar« 
lN7f cited wonbrod a Long« itac). 

Umor (Iff 17) idontifloo tho following twelve otopo for 
conaidoration In inploMnting an ortlculation progrant 

1. Identify tho need for end bonofito of orticulating with 
other educational inatituticna in your ama. 

2. Identify ether educational inatitutiono that would benefit 
from articulating with your oohool or college. 

3. Moot with the Chief oKocutivo off icon (ClOo) of theee 
orgoniaationa. 

4. Aeoign oon o o no tho roaponaibility of directing the 
articulation effort. 

5. Identify tho poroon in tho private oooupationol oohool who 
can certify tranefer etudenta fron vocational oohool 
prograna. 

a. letabliah dear oowunication channelo within your 
inetitution and between and anong inatitutiono. 

7. Detoraino the college or univeroity degree progran into 
which the private occupotional oohool atudonto can 
tranefer i 

a. letabliah idiether tho tranefer will bo granted on a 
couraa-by-oourao baaie or on the blonkot concept • 

ff. Develop written articulation ag raanan ta for oHocution at 
the inatitutional level and between progron dopartnento. 

10. Begin by aolocting one or two progran aroaa that appear 
anenable# where faculty nob bam havo eatabliehod 
relationahipa« and that have a particular need for 
articulation. Once theoe progron oroaa are aucoaaa fully 
articulated and tho bonofito node viaible« uae theoe 
aucceeaea to got other occupational departnanto involved. 

11. letabliah a contact peroon or departnant at each oohool 
involved in tho ogroenont* 

12. Provide aecrotavial ounpe rt for articulation ooordinitor 
and faculty to aid their ooordination# planning^ and 
curricula dovelopMnt. 

13. letabliah a ayaton for certifying atudent ceavetencieo or 
educational aooonpliahnonto fron the articulated couraeat 

14. Publloiae the articulation arranoananta and prograna to 
etudontOf parente# onployera« an« oennunity offio^ale 
(pp.ll«-lff). 

^unnarv 

Ouoceeeful articulation prograna are focuood on inproved 
ccwMinioation anong noraone at tho aaoo n dary and poeteocondary 
lavolOi and thoae policiea and praoticee which facilitate etudant 
progrooe. iocauee cf their cloae relationahip to atudonta on both 
levelo^ teachen an key poroonnol in a procoaa. Innroved 
artioulation ia a cooperative offort which nuot involve counaelor 
and adniniatratora at both lovelo. The oucooea and eitent to vhioh 
any articulation progran ia negotiated involvea credit or 
recognition for prior experionceo at the aaoondary level. 

Parnell (ItIS) of fore oeven opeeific reconnondationo for 
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ArtieulAtlont Th« K«y 

14 

d«v«l«plna ooep«rAtlv« afforts. _ 
i. All stuaMts naad • stttdrnt e«nt«rad eurrlculua. Th 

b*rri«rs to aehiaving •KO«ll«no« for all atudanf wiut bm 

i4«nti(i«d and rMMV«d. 
a. UnfoeuBod iMtning vill not produoo oitoollonoo. 

IdueatioMl ptofraM mwt provido tho ntooBBary otntotttro 

•nd ottbotonooa 

3. studonto Miot bo oblo to viow tlio oduoatioMl oyotoo oo 
providing o oinglo, oohoront progroa. 

4 . dtudonto Miot 000 ond fool • oonnootodnoos bot«Mon «fh«t 
thoy do ond tho lor«or vholo botwoon oduootion ond tho 
root of tho rool world. 

5. ttudonto nuot oicporioneo or bo oblo to onvioion o 
oontimiity in looming botvoon ono inotitution ond 
onethor. 

4. soeondory lovol voootionol oduootion eurrieulun auot oin 
at proporing otudonto for brood ooroor orooo rothor thon 
for opooifie jobo. 
7. ttudonto nuot ooo tho voluo in ond noooaaity to dovolop 
tho ooopotoncioa for oontinuino thoir looming throMhout 
a lifatiM aa a Mana of avoiding oboolooooneo (oitod in 
Shapiro, 1M4). ' . ^ 

Thoro ia no ainglo ortioulation prograa vhioh vill ootiafy all 
aituationo. opon. otudont foeuaod oo— un ioation ia tho koy to 
oueeaoofttl ortioulation. If ortioulation prograno ora not dovolopod 
botwoon oooondary and pootoooondorv inotitutiono, ovory ono loooo. 
veeationai aduoation progroua at tho aooondary lovol mv bo plaood 
ot riok ond tho poataooondary progran fail to dovolop tlM noooaaary 
foodor pregrana at tho aaoondary laval. ttltinataly tha otudanta 
thoooolvoo hovo tho noat to loaa. Artioulation orofroM appoar to 
bo tho koy to ouoooaa. by naking poataooondary training prograoa 
naaningful, attainabla, and noro attraotivo to otudonto. 
ortioulation oan halp kaap futuro toehnioiano fron aaaking thair 
initial poataooondary training— and oaployAont— outaido tho leoal 
aroa. 
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ATTACHMENT F 
Handouts from Frank Zenobia 
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AnvANCED TgftHKini nay GROUP fATG^ 



WORLD CLASS MANUFACTURING 


MFftCS 


OIP 




MP 


OAnrc/MIS 


Manufaeturlng 
IMannlng A 
Control 
•yatoma 


Oparatlonai 

Improvomant 

Proeaaaaa 


Computar 

Intagratad 

Manufaeturlng 


•trataglo 
■ualnaaa 

Planning 


Offloa 
Automation 
talooom- 
munleatlona 



•MRF II 

•Juat-ln-Tlma 

(JIT) 

•Total Quality 
Control (TQC) 

•Synehronlzad 
Mfg Optlmlzad 
Prod. Taeh 
(OPT) 

•Olatrlbutlon/ 
Raqulramanta 

•Loglatlea 
Planning 

•Proeuramant/ 
Supply Una 
Mgmt 

•Pravantativa 
Malntananea 

•Optimization 
A Simulation 

•Daclalon 

Support 

Syatama 

•Ordar Entry 

•PInanelal Si»J 
Intagratad to 

MRP II 

•Foraeaating 
Modeling 



AS/RS 

AQV 
•Material 
Handling Plow 
Conventional- 
Automated 

•Work Cell 
Flow ft Control 
Coneepta 

•Factory 
Automation 

*Faelllty Layout 
ft Flow 

*Re^lnduatrlaU 
liatlon Program 
Management 

*New Plant 
Oeaign 

•Faellltlea 
Management 

*Conaolldatlona 
ft Rearrangementa 

'Conventional 
Coat Reduction 
Programa 



•CAD 


-Strategle 


•Office 


Computer Aided 


Planning ft 


Automation 


Deaign 


Conaulting 






•Telecom^ 


•CAM 


*8trategle 


munleatlona 


Computer Aided 


Bualneaa Planning 


•MIS Planning 


Manufaeturlng 


'Strategic 




•QT 


Manufaeturlng 


'Software 


Group 


Planning 


'Hardware 


Teehnology 


'Human Reaouroe 




•CAPP 


ft Organization 


'Communlcatlona 


Computer Aided 


Planning 




Prooeaa Planning 






•FOP 






Faetory of the 






Future 







•CIM-MRP U-JIT 
Integration 
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ATTACHMENT G 

Group Assignments and 
Discussion Questions 
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CIM Conference 
June 6-7, 1990 

SMALL GROUP WORKSHEET • MORNING SESSION 

Group Participants: 



Group Leader: 

1. CIM Components 



2. CIM Competencies 



(over) 



156 



What articulation linkages are needed: 
A. With other schools/districts 



B. Business and Industry 



Marv Franson , Group Leader #1 

Virgil Noocdyk 
GeneKothak 
Teny Tower 
LanvHaUer 
David Stinnett 
Ken Mills 



Fred Skeeba, Group Leader #4 

David North 
Gordon Haag 
MaicelMiklbFandc 
Al Miller 
Dennis Leonard 



Merlin Gentz. Group Leader #2 

Jon Stevenson 
Jim Tucker 
EdFalek 
Chuck Oestreich 
Walt Peters 
MukDurkee 



Ed Falck, Group Leader #3 

Levin Upsky 
Robert Housner 
JohnRois 
Steven Stowronski 
AlHUes 
Bill Bulloch 



Gary Leonard, Group Leader #5 

MikeW.Biid 
Steve Prahl 
Dave Peterson 
Al Pitts 

RobenZuleger 
RayRtice 
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CIM Conference 
June 6-7, 1990 

SMALL GROUP WORKSHEET • AFTERNOON SESSION 
Qioup Paiticipants: 



Group Leader: 

1. CIM MissionAH>sition Statennent 



2. Curriculum Needs 
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(over) 
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3. Future direction of CIM for Wisconsin 
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John Rott, Group Ltadtr #1 



Gmnm Koshak 
Jon StttVttnson 
Nark Durkaa 
Pr^d Skaaba 
Oannis Laonard 
Robart Zulagar 



Al Pitta, Group Laadar #2 



Tarry Tovar 
Jim Tuckar 
Robart Kouanar 
David North 
Gary Laonard 
Ray Prica 



Ken Mills, Group Leader #3 

Larry Haller 
Ed Falck 

Staven Skowronski 
Gordon Haag 
Mika W. Bird 



Merlin Gentz, Group Leader #4 



David Stinnett 
Chuck Oastreich 
Al Hilas 

Marcel Mildbrandt 
Stave Prahl 



Virgil Noordyk, Group Leader #5 



Walt Patera 
Kevin Lipaky 
Bill Bulloch 
Al Millar 
Dave Pataraon 
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ATTACHMENT H 

Certificate of Completion 

& 

Evaluation Form 
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CIM ComfereiOLce 



Certificate of Completion 

This is to certify that 

Cim Participant 

Participated m the CIM Conference at UW-Stout, on June 6-7, 1990 




Bruce Siebold, Dean, School of Industxy A. Technology 



Howard Lee» Project Director 



A imjM qiQMond by Iht WiMQQrin StMt Bo«d of Vooalkm^ 

IMvmlV or WinoMlMloul, Cm te VoeiitoMl,Tielnkil md Adak Bdmikii 



CIM Conference 
June 6-7» 1990 

Evaluation Form 

EHrectiona; Please itipond to the following items based on your experience in this workshop. 
Use the following responses. 

1 - P - Poor 

2 > BA ■ Below Avtiage 

3 ■ A ■ Average 

4 * AA ■ Above Average 

5 « E > Excellent 

Evtluatitm 

Presentations/Sessions/Resouices P BA A AA E 
1 2 2 4 i 

1. CIM - An Industrial Application - Don Manor 1 2 3 4 5 

2. Technical College Presentation 

Chippewa VaUey 1 2 3 4 5 

Fox Valley Technical CoUegc 1 2 3 4 5 

Gateway Technical College 1 2 3 4 5 

Lakeshore Technical College 1 2 3 4 5 

Milwaukee Area Technical College 1 2 3 4 5 

Noithcentral Technical College 1 2 3 4 5 

Western Wisconsin Technical College 1 2 3 4 5 

3. CIM at Stout • Bob Meyer 1 2 3 4 5 

4. Future of CIM - Frank Cenovia 1 2 3 4 5 

5. Small Group Discussion 

A. CIM competencies, components & articulation 1 2 3 4 5 

B. CIM mission, curriculum needs & future of CIM 1 2 3 4 5 

C. Small group presentation 1 2 3 4 5 



6. What did you like best about the workshop? 



7. What could be improved? 
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DZ8AP, Version 2.0, I18T8 V9.7-08 CVTAB-BR0TU8 . Program: DB8101 Paga: 1 

Cantar for Vocational Tachnioal and Adult Iduoation 

Group nuiriMra baaad on tha PRZIMY group for thia analyaia 

Analyaia on 22-JUn-90 at 01:05 PN. Data from fila: CIM90 

Survay uialyaia of xmMpotiMm to 13 quaationa, by 30 paopla 

Quaation: 1 

elm - An Industrial Application - Don Manor 

(l)-Poor, (2) -Below Avaraga, (3)^varaga, (4)^ova Avaraga, (5)«Bxcallant 

Group Ma an — 8tand Dav — — Muttbar — Quartila 

Omit Mo Omit Omit No Omit Paopla Chocks rirat Madian Third ZQR 
0 4.07 4.69 2.47 0.62 30 30 4.53 4.85 5.18 0.6S 

Omit 1 2 3 4 5 
0.13 0.00 0.00 0.07 0.13 0.67 Paopla 
4 0 0 2 4 20 

Quaation: 2 

Tachnical Collaga Praaantation - Chippawa Vallay Technical Collage 
(l)-Poor, <2) -Below Average, (3) -Average, (4)>^ove Average, (5) -Excellent 

Group Mean Stand Dav Muodber Quartila 

Omit No Omit Omit No Omit People Checka First Median Third IQR 
0 3.77 4.04 1.65 0.74 30 30 3.50 4.04 4.63 1.13 

Omit 1 2 3 4 5 
0.07 0.00 0.00 0.23 0.43 0.27 People 
2 0 0 7 13 8 

Queation: 3 

Technical College Preaentation - Fox Valley Technical College 

(l)-Poor, (2) -Below Average, (3) -Average, (4) -Above Average, (5) -Bxcellent 

Group Mean Stand Dav Number Quartila 

Omit No Omit Omit No Omit People Checka rirat Median Third ZQR 
0 4.40 4.71 1.78 0.46 30 30 4.38 4.80 5.15 0.78 

Omit 1 2 3 4 5 
0.07 0.00 0.00 0.00 0.27 0.67 People 
2 0 0 0 8 20 
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DZ8AP, V«raion 2.0, RSTS V9.7-06 CVTAI-BRUTU8 . Pro9ram: DBSlOl Pag«: 2 

C«ntttr for Vooational T«ohnloal and Adult Bduoatlon 

Oroup nunbari bas«d on tho PRZNMiy group for this uialyslt 

Analysis on 22-JUn-90 at 01:05 PN. Data from flls: CZN90 

furvsy analysis of rasponss to 13 questions, by 30 psopls 

Qusstion: 4 

Tsohnioal Coll^ga Prassntation - Oataway Taohnioal Collaga 

(l)«Poor, (2)«Balow Xvaraga, (3)"Avaraga, (4)^ova Xvarag«, (5)-Bxc«llant 



Oroup Maan — Stand Dav — — Nu«bar — Quart ila 

Onit No Omit Omit No Omit Paopla Chocks First Madian Third IQR 
0 3.60 3.72 1.36 0.96 30 30 2.94 3.57 4.59 1.66 

Omit 1 2 3 4 5 
0.03 0.00 0.07 0.40 0.23 0.27 Paopla 
1 0 2 12 7 8 



Quastion: 5 



Taohnioal Collaga Prasantation - Lakashora Tachnical Collaga 

(l)-Poor, (2)-Balow Avaraga, (3)^varaga, (4)-Abova Avaraga, (5)-Excallant 

Oroup Maan Stand Dav — — Numbar Quartila 

Omit No Omit Omit No Omit Paopla Chacks First Madian Third IQR 
0 3.73 4.00 1.65 0.77 30 30 3.38 4.00 4.63 1.25 

Omit 1 2 3 4 5 
0.07 0.00 0.00 0.27 0.40 0.27 Paopla 
2 0 0 8 12 8 

Quastion: 6 

Tachnical Collaga Prasantation - Milwaukaa Araa Tachnical Collaga 
(l)-Poor, <2)-Balow Avaraga, (3)Hlvaraga, (4)^Wbova Avaraga, (5)-Bxcallant 



Oroup Maan Stand Dav — — Nuinbar Quartila 

Omit No Omit Omit No Omit Paopla Chacks First Madian Third XQR 

0 4.17 4.31 1.30 0.66 30 30 3.80 4.32 4.90 1.09 

Omit 1 2 3 4 5 
0.03 0.00 0.00 0.10 0.47 0.40 Paopla 
1 0 0 3 14 12 
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DZ8AP, Version 2.0, IIST8 V9.7-08 CVTAX-BRUTU8 . Progrui: DBSlOl Pag«: 3 

Cttnt«r for Vooational T«ohnloal and Adult ■duoatlon 

Oroup nuiriMra baaad on tha FRXMMIY group for this analysis 

Analysis on 22-Jto-90 at 01:05 PH. Data from flla: CZN90 

Survay analysis of rasponsa to 13 questions, by 30 paopla 



Quastlon: 7 



Taohnloal Collaga Prasantatlon - Morthoantral Taohnlcal Collaga 

(l)«Poor, (2)-Balow Avaraga, (3)^varaga, (4)-Abova Avaraga, (5) -Bxcallant 

Oroup Haan Stand Dav — Huinbar — Quartlla 

Omit No Omit Omit No Omit Paopla Chaoks First Madlan Third ZQR 
0 4.13 4.28 1.26 0.59 30 30 3.81 4.24 4.78 0.97 

Omit 1 2 3 4 5 
0.03 0.00 0.00 0.07 0.57 0.33 Paopla 
1 0 0 2 17 10 

Quastlon: 8 

Taohnlcal Collaga Prasantatlon - Nastarn Taohnlcal Collage 
DID NOT PRBSBNT 



NOTICB: Itam rasponsas consist of 100% OMITS 
No data will ba prlntad. 



Quastlon: 9 



CIM at Stout - Bob Mayar ^ 
(l)-Poor, (2)-Balow Avaraga, (3) Avaraga, (4)-Abova Avaraga, (5) -Bxcallant 

Group Maan Stand Dav — Numbar — Quartlla 

Omit NO Omit Omit No Omit Paopla Chacks First Madlan Third IQR 
0 3.70 3.96 1.67 0.84 30 30 3.36 4.00 4.63 1.27 

Omit 1 2 3 4 5 
0.07 0.00 0.03 0.23 0.40 0.27 Paopla 
2 0 1 7 12 8 

Quastlon: 10 

Futura of CIM - Frank Zanobla 

(l)-Poor, (2)-Balow Avaraga, (3) -Avaraga, (4) -Above Average, (5) -Excellent 



Group Mean Stand Dav — Number — Quartlla 

Omit No Omit Omit No Omit People Checks First Median Third IQR 
0 4.57 4.57 0.57 0.57 30 30 4.09 4.67 5.08 0.99 

Omit 1 2 3 4 5 
0.00 0.00 0.00 0.03 0.37 0.60 People 
0 0 0 1 11 18 
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DZ8AP, V«raion 2.0, RSTS V9.7-08 CVTAB-BRUTUS . Program: DBSlOl Pag«: 4 

C«nt«r for Vocational Taohnlcal and Adult Bducation 

Group nuflibara basad on tha PRIMARY group for thla analysis 

Analysis on 22-JUn-90 at 01:05 PM. Data from fila: CZM90 

Survay analysis of rasponsa to 13 quastions, by 30 paopla 

Quastion: 11 

Small Group Discussion - CIM compatancias, componants & articulation 
(l)-Poor, (2)-Balow Avaraga, (3)^varaga, (4)^ova Avaraga, (5) -Ixcallant 

Group Maan Stand Dav Numbar Quart ila 

Omit No Omit Omit Mo Omit Paopla Chacks First Madian Third ZQR 
0 4.13 4.28 1.32 0.70 30 30 3.75 4.31 4.90 1.15 

Omit 1 2 3 4 5 
0.03 0.00 0.00 0.13 0.43 0.40 Paopla 
1 0 0 4 13 12 



Quastion : 12 



Small Group Discussion - CIM mission, curriculum naads & futura of CIM 
(l)«Poor, (2)-Balow Avaraga, (3)-Avaraga, (4)-Abova Avaraga, (5) -Kxcallant 

Group Maan Stand Dav Numbar Quartila 

Omit No Omit Omit No Omit Paopla ChacJcs First Madian Third IQR 
0 4.37 4.37 0.61 0.61 30 30 3.87 4.37 4.92 1.06 

Omit 1 2 3 4 5 
0.00 0.00 0.00 0.07 0.50 0.43 Paopla 
0 0 0 2 15 13 

Quastion: 13 

Small Group Discussion - Small group prasantation 

(l)-Poor, (2)-Balow Avaraga, (3) -Avaraga, (4)«Abova Avaraga, (5)">Bxcallant 



Group Maan — Stand Dav — Numbar Quartila 

Omit No Omit Omit No Omit Paopla Chacks First Madian Third IQR 
0 4.20 4.34 1.29 0.61 30 30 3.85 4.33 4.90 1.05 

Omit 1 2 3 4 5 
0.03 0.00 0.00 0.07 0.50 0.40 Paopla 
1 0 0 2 15 12 
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CIM Conference 
June (-7, 1990 
Evaluation Results 



6. What did you like best about the wockshop? 

• Iheopportuidty for idministntonaiKl instructors £^ 
discuss QM 

• Depdi of discussion. 

• Sharing of infbnnation and insight into other districts and schools. 

• Discussion level 

• Oood exchange with secondary. 

• Toomuchtomendon. 

• Comnxm interest and direction of pro^Funs. 

• The fiMCt that leoondaxy schools were included. 

• Sharing, networldng. 

• The ability to interact with technical school instructors. 

• Bob Meyer and Frank Zenobia 

• Open oommunicadon, good exchange of information, excellent spirit among participants, 
good management and planning. ICiido's to Howard Lee, Tim Mero, OrviUe Nelson. 

• Small groups. 

• Quality of presentations, networidng with other schools. 

• Getting togedier. 

• Hie culmination of a statewide initiative was die highlight-we now will be able to move 
ahead. 

• I believe sometiung significant will be a result of die conference. Good job! 

• Sharing. 

• Seeing what is happening in odier districts and in die industry today. The small group 
discussions were auo great! 

• Oroup interaction, smul group discussions. 

• Hdpuig die VTAE to get togemer and give direction to OM 

• Interaction and sharing of experiences, etc., by all members of die conference. 

• Brin|^ in resources uke Don Manor and Frank Zenobia. 

• All three levds meet KMedier. 

• Everyone on all levels had input Ilikeddus. Also we had direction and I feel some 
commitiees will be devdopea and some progress will be inade for all tech. ed. programs in 

CIM. 

• Just to have die opportunity to be involved was most wordiwhile. Good start on 
communications. 

• Technical college presentations gave a good picuire of CIM. Small groups widi secondary 
and postsecondary were very good. 

• This wu a very wordiwhile workshop! Good organization and excellent food and 
accommodations. 

• Very good workshop. Thanks! 
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Evaluation Rcsulti Continued 



7. What ooukl be improved? 

• Continue the effort 

• Aiticulation and sharing of infoniuuion between secondiiyichod 

• Continue ttis lervioe. 

• What needs to be done to successfully integnuediis. 

• Better pictures on the Stout presentation. 

• Day wutoolong. 

• Bcticr loiNii 

• Include business leaders in future nieetings to get their guidance/approval on what we are 
doing. 

• Need fbllow-up to implement recommendations. 

• Ithbika"studygroup"n»edng,atthen)uclc,"(inforaialget-to^edier),cou^ 

break down the Mrrien and create friendships, than some meetings could. I would suggest 

it be done at the end of the first day. 

• Probably the best individual objective conference attended - infomuidon- education and 

direction. 

• Continue Uie good worlc I am pleased I was here and feel it was veiy worthwhile. 

• It was all very good. 

• If possible, more time for presenters, such uFhmk and Don. 

• Some of die reports could be a littie shorter, especially die first day, because of the long 

drive. 

• Communications to share, "do not redevelop die wheel" Involve odier school*, DPI. 
Expand DPVVTAE articulation prarjects. 

• It was emburassing to see the UW-Stout person have poor transparencies and slides in 
badcwardsl 
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